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PUBLIC NOTICES 


ADMIRALTY 
CIVIL ENGINEER-IN-CHIEF’S DEPARTMENT 


ivil Engineers (Tem 


rary Lamy 4 Rn H.M. 
Establishments in Ma 
Candidates must Chartered Civil 
‘ Engineers, not less than 34 few of age, 
4 and should have had general 
experience in constructional work, including earth- 
works and buildings 
Applicants should state their age and give full 
particulars of training, diplomas and _ university 
degrees, name of present employers and work on 
which engaged. 
The salary will be £600 per annum plus Colonial 
Allowance at appropriate rates (married 5900 dollars, 
single 3500 dollars per annum). 
_A plications to be addressed to the CIVIL ENGI- 
NEE ‘HIEF, AD) TY, BATH; envelopes 
jae = ** Civil Engineer E.115”’ in top left-hand 
corner. 7400 





a 








AIR MINISTRY 
CLERKS OF WORKS 


A® Ministry Requires 
CLERKS OF WORKS (Order 
No. 637) ; experience in actual appoint- 
ment as iterk ¢ of Works or Foreman on 
large construction works essential ; 
experience in the Erection of Struc- 
tural Steelwork, Road Construction, Brick Con- 
struction, Reinforced Concrete, Dra Laying of 
Water Mains, and he anges Be Works appertain be 
Development of Estates 
capable of poneene ly Setting” out ¢ Balitings 

Age limits, 30-55. Salary, up to £300 a year, 
fix 

These appointments are non-pensionable. 

Current cost-of-living bonus is payable; also 

bonus on @ sliding scale when excessive working 
hours are essential. 
Application forms from LONDON SUPPLE- 
MENTARY REGISTER OFFICE, M ys OF 
LABOUR AND NATIONAL SERVICE, 
MARLBOROUGH STREET, W.1, ENCL 
ADDRESSED UNSTAMPED ENVELOPE. 


CROWN AGENTS FOR THE COLONIES 
ASSISTANT ENGINEER 


Required for the Fede- 
Malay States Government 
oe A for 3 years, with possible 
permanency. Salary 400-25-800 dollars 
A a month (dollar equals 2s. 4d.). A 
children’s allowance is payable where 
ap abi. Free passages and for wife and family, 
ubject to certain conditions. Candidates, = 23-35, 
mnt hold a Civil Engineering Degree or have passed 
the A.M.I.C.E. Examination, nol yo had expe- 
rience in the maintenance of railway trac 
Write, stating age and full partioalars of qualifica- 
tions and oe a to. the CROWN —'s ar 
. THE COLONIES, 4, MILLBANK, LONDON, 
quoting M/9618. 740. 
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SITUATIONS OPEN 


COPIES or TESTIMONIALS, Not ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 








TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 


For ne a of a t applicants, the pee - 
vacancies 


that 
Bled uy ba) t of notifications from the ‘Adver- 
pe, ee cee (line imited to one line) will be free 
dae charge, and peo. is asked for. 


IMPORTANT 


Advertisers in Situations Open Goluma 
roy ~At. 7s ee aeeeaes wee 


STATUTORY = & ORDERS 
1940 No. 877 


RESTRICTION ON ENGAGEMENT ORDER 


Cum ENGINEER, Age 35 to 40, Familiar with 
Machine Shop Construction, Production _ 
Costs, &c., with ability link up practical 
duction with sales 1 ae, ing Baus 
covecsaniy of oe a i m he 

engineer of right type. cu. rs o Office 
first place.—Address, the Engi 











ONTRACTORS’ AGENT REQUIRED, to Take 
Charge of Reconstruction bet os in ‘the North- 
West Area. Driving force essential. Big scope for 
right man with ultimate view of aon full Sap. — 
Address, 7402, The Engineer Office. 





BF ADTAO Coe Re TESTER 
cay le 0 in ing, 
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ARRANGED FOR 


No 


(R. H. EVANS) 


(E. 8. TAYLERSON) 


Che Cngineer 


——— 


PRINCIPAL CONTENTS OF THIS ISSUE 


(Tasiz or Contents, Pacs 304) 


——o—_—_ 


50,000-kW Turbo-Alternator for Bunnerong 
No 


Air Force Targets in Germany 


Stress Distribution in Reinforced Concrete 
Arches . 301) 


A Council of Engineers . 304) 
Canal Transport ¢. 304) 


Atmospheric Exposure Tests in the 
United States @. sos) 


Super-Summertime ¢. 205) 


CARD INDEXING 


II (P. 299) 


THE ENGINEER, 9 - 5 - 41 


XX cp. 306) 


THE ENGINEER, 9 - 5 - 41 


THE ENGINEER, 9 - 5 - 41 
41 


THE ENGINEER, 9 - 5 - 


THE ENGINEER, 9 - 5 - 41 


THE ENGINEER, 


THE ENGINEER, 9.- 5- 41 
































SITUATIONS WANTED 


RIENDLY ALIEN (26), Sheet Metal Work and 
POST 


eral neering DESIRES 
of ASSISTANT Tw RES MANAGER or PLANNING 
CNGINEER— Addves. P3275, The nee oe me. 


TRAINED MECHANICAL ae 
MEN REQUIRE PART-TIME WORK 


details, 
lay-outs, tracings, assemblies, &c., from ‘s . 
samples or specifications. Strictest secrecy and prompt 
attention guaranteed.—Address, P3268, The Engi- 
neer Office. 


eS REPRESENTATIVE, B’ham (Build- 
trade), extensive engineering experience 

oa D.O. . and technical, OFFERS SE VICES 

OUTSIDE, jing materials and supplies, rN 

Over military age _ car owner.—Ad 

The Office 


ps 


Assi 








GHLY 








HHTSMAN, 14 Years’ D.O., Eng. 

t and refy. experience, REQUIRES: POST, 
t Engineer or similar. No restrictions.— 
, P8262, The Engineer Office. P3262 B 





PARTNERSHIPS 


ECTOR REQUIRED, to Give Full-time 
Services and Invest £2000 to in company 
acquiring invaluable process connected with and 
— Salary and share of profits should be £1500 p.a 
Open to full investigation.—Write, = 697, c/o 
Judds, 13, Copthall Avenue, London, E —* act 








PENING for INVESTOR to Earn Substantial 
income by assisting in establis successful 
business engaged in advising as to financing of and 
procuring capital for private limited companies 
specialising in engineering and allied businesses. 
Must have facilities for ting 
and interviews at own residence or * office, whole or 
part time. Capital £750. Write, CONSULTANT, 
Greenwood "ieee 4/7, Salisbury Court, Fleet 
Street, E.C.4 7408 c 








SUB-CONTRACTING 
WARTED 
ASTINGS, GREY IRON to x, am. Non- 
Patterns. Machining —JOHN JONES 
dry, on Ro 
P3265 Mw 








ferrous. 
& SONS, LTD., Britannia Foun 
Leicestershire., 


] “= EQUIPPED ENGINEERING SHOP Open 

UNDERTAKE RECONDITIONING _ of 
B LITZED MACHINE TOOLS and similar PLANT.— 
Address in first instance, 7397, The ee Ce. 











. M‘s; ———— PRECISION-MADE ARTICLES 


woods in stock. Suitable engineering 
and electrical trades.—Quotations on receipt of 
requirements to W.H.T., Staffa Works, Staffa 
Road, E.10. Ley 3678. 7395 MW 





woe Leeds Firm. ae Kinds 
Fabricated oo Steel OWronk, Tanks, 

















INDEX TO ADVERTISEMENTS, PAGE 55 








WAR DAMAGE 





our Printers. 


The Proprietors of THE ENGINEER do not 
accept any responsibility for damage which may 
be done .by enemy action to Advertisers’ printing 
blocks, either at the offices of publication or 


MORGAN BROTHERS (PUBLISHERS) LTD. 


BABCOCK VALVE VALUE. muy agit or Rivet Adare, rot Ee 
OFFERED 


MECHANICAL ENGIN TERS “DESIRES to 
avail themselves by WORKING AGREEMENT of 
DRAUGHTSMEN and DRAWING-OFFICE FACILI- 
TIES to augment their existing staff. Will any we 

having such to a communicate ?__Addrese, 73 








The Engineer Office. i 
EDUCATIONAL 
AUTHORITATIVE 
CORRESPONDENCE TRAINING 
25 FIRST ST PLACES 
aa, OF PASSES in_ the 

M. Inst. C.E., A.M.I. Mech. E., A.M.LE.E., 
AFR ACS. A.M.IL. Lee 
Examinations ewe been gained y T.1.G.B. 


tions, study at ho 
achi the 


eve progress to-day 
for ‘‘ The Engineer’s Guide to Success '"—FREE— 
—_ the world’s a of Courses 
a = ee ~ branches i recognised 
ifications. n Te) Post 


t interests you. The T.I. 

tot successful. 

THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN 
76, TaMPLE Bark Hovusz, Lonpon, E.C.4, 








SITUATIONS WANTED 


SITUATIONS WANTED 





London district Address, 7866 

RODUCTION or WORKS MANAGER, with 
extensive knowledge of Production Control, 
Capable of mass production of 
parts and tools. Young and ¢ tic. Able to 
stand up to wartime po Post-war prospects. 
Applicants kindly state age, education, career and 

salary.—Address, 7405, The Engineer Office. 7405 a 
Rome for A] in South-West Africa, First- 
WOR ELECTRICIAN _ holding 
Diploma Must ox aaa to carrying out all repairs 
and general supervision pumps, boards, &c. 





Second-class out and home.—Write, E. T., 
c/o J. W. Vickers faa Co., Ltd., 7/8, Great 
Winchester Street, E.C.2 7399 A 





4 ees ~ Post You Are Seeking May Not be Advertised 

in this Pipes. but do not lose the ee 
of Bringing, Your Yo Fae ap nd pee before all those w 
would and could employ you 
Advertionmens te in i “ Situations Wanted *’ Column 
would be seen by all Engineering Concerns 
for a cost of — Lines, 4s.; 1s for each ‘daitional 
Line. There is no better way of covering so large a 
field” for such a small charge. 


ORKS MANAGER BEQUEED for Important 
Permanent 





2 % —YOUNG MAN of Character 
prnenkiy holding executive 

sien ant wl works Tecords and produc- 
tion contro] in —® ge, SEEKS POST under 
—— management. Graduate and traineeship in 
uction, research and administrative de 


rtments 
of steel ve here and abroad.—Address, 7398, The 
Engineer Office. 7398 B 





UYER, Air Ministry and War Office Contracts 
experience, DESIRES CHANGE. All duties, 
urchase department and —— control raw material, 
igs, and fixtures, eam, ies oe uipment, mainten- 
ance, &c. Could be free come ime in June, or 
es. earlier by arrangement.—Address, P3273, 
gineer Office. P3273 B 





C. ENGINEER (40), Ex 
engineer design, estimating and sales, 
merete construction, mi: 
of bulk materials, SEEK) 
POSITION.—Address, P3270, The 
P3270 B 


rienced in General 


SIBLE 
Office. 





oa > Marine, 


C age yotpecesting enti es) )heqUIES 





position and Le Age not exceeding 35 
Years, ‘State fail detatle of carees and qualitestions 
on Present salary.—Address, 7882, The 

* 


responsible 7 
ae references. Address, P3251, The nein: | Ad 





| ag M.I. yg th E., M.I.A.E. (45), FREE. 


ent, organisation, 
production. Moderate a=. 
permanency. 


Short Ly or 
—Address, P3259, The Enginee to. 
B 





INGINEER (A.M.I. Mech. E.) REQUIRES POSI- 

TION in London area, preferably North of 

; 20 years in mechanical engineering, last 

13 years designing and inspecting.—Address, P3272, 
The Engineer Office. P3272 B 





ENERAL MANAGER (37), with Full Practical 
and technical training in mech. engineering, 
specialising in diesels, followed by unique experi- 
ence in works inistration, in particular mages 
tion control, wage incentive systems, labour 
— ecsting, SEEKS CHANGE.— Address, 71, 
The Engineer Office. P3271 B 
| abr ie ie. You Are Seeking is Not Amongst those 
Advertising in this Column, a Small Announce- 
ment in the cx tg sitions Open *’ Column will Quickly 
and Economically Produce the Right Selection of 
fort, Waste at ~ same time Eliminating Waste of 
‘ort, of Time, and Waste of Nee ere 
bers eo Four Lines or under. 
‘Additiona Line, 1s.; Box Numbers, 6d. helgeat which 
includes despatch of all replies. 














For continuation of Small Advertise- 
ments see page 2 





AUCTIONS, Page 56 


BUSINESSES and PREMISES 
For Sale, &c., Page 56 


FOR SALE, Page 56 
MACHINERY, &c., WANTED, Page 2 
PATENTS, Page 56 
MISCELLANEOUS, Page 56 
For Advertisement Rates see 
First Column Overleaf 





CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS—NOON WEDNESDAYS 





THE ENGINEER 





May 9, 1941 








Che Engineer 


Annual Subscription Rates 


(including postal charges). 


ae ISLES ... £3 5 0 SE 5 2 
ae. Sea a 3 8 Zick, Boose Ea. — —— UNION WORKS, BEAR GARDENS, LONDON, S.E.1 War 7107 (3 LINES) 
ABROAD... ... 7? 6 Thick Paper Ed. 
(except Canada) 3 3 © Thin Paper Ed. 


LARGE STOCKS or- British Mapz SPARE PARTS ror 
DEUTZ DIESEL ENGINES 
PORN & DUNWOODY L tp. 


Dreset ENGINEERS & REPAIRERS 

















“THE METALLURGIST.”’ 

This Supplement, which deals with the Science and 
Practice of Metallurgy. ferrous and non-ferrous, is 
pubiished free witht the last issue of THE ENGINEER 
each alternate month. Next date June 27th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements are 1/- 
per line up to one inch—minimum charge 4/- ; 
those occupying one inch or more at the rate of 
12/- per inch. Orders must be accompanied by a 
remittance. The rates for Displayed ———, 


my ey: 
before TWO Delo rs Wednesday afternoon. 

Letters relating to the Advertisement and the Publishing 

@ the Paper are to be addressed to the 

lisher, all other letters are to be addressed to the 

Editor of THE ENGINEER. 
Postal Address, awthen 
28, Essex Street, Strand; London, W.C.2 


Teleg. Address, 
“ Engineer Newspaper, Estrand, London.” 
Tel. Central $565 (10. ‘lines). 





MACHINERY, &c., WANTED 


ANTED, ha Pg 3, 3, §, din. B.S.F. SLOTTED 

#, 4 PLAIN B.S.F. NUTS; 

. Whitworth aed CASTLE NUTS; _ also 

TS, all Sizes. —STAFFORD, Moseley’ Road, 
Seaduntens 2 2. P3264 ¥F 








Pyanren, WATER-TUBE BOILERS Up to 
50,000 lb. evaporation, 2001b. or _ higher 

working pressure.—Address, 7884, The Engineer 

Office. 7384 F 





AUPHIC HERBERT, Ltd., A, Corey PAY BEST 
fA PRICES for SECOND-HAND’ MACHINE 


TOOLS in condition oy first- class makers 
Write, , or *phone, and our representative will 
*Phone : 


a. tn lines) Covent Telegrams : 
“* Lathe, Co =e 1002 F 





LL CLASSES of eure MACHINES WANTED 
IMMED Cash pa: 


LATE 
oe wees; 105, Alcester "Road ~~, — 
mingham, 1 





PLEASE OFFER US 
YOUR SURPLUS MACHINES 


As Licensed Dealers in MACHINE TOOLS we have 
numerous inquiries on our books for all types of 
machines for work of vital national importance. Our 


representatives will inspect and make spot cash offers 
for MACHINE TOO and METAL 
WORKING MACHINERY of every description. 


F. J. EDWARDS LTD., 


359, EUSTON ROAD, LONDON, N.W.1 


EUSton 4681 


Telephone No. : 
Norwest, London.” 


Telegrams: ‘* Bescotools, 





ITTONS MACHINE TOOL CO., Lid., 372, Old 
Street, London, E.C.1, Licensed Dealers, are 


open to P PURCHASE any quantity of good Second- 
hand MACHINE TOOLS. Best prices paid. Distance 
no object.—’Phone, Bishopsgate 7485. P3258 F 





p= LATE EDGE PLANING MACHINE, Suitable for 

planing the edges of plates up to 30ft. long, to 

neve rise and fall turnover tool-box.—Address, 7409, 
The Engineer Office. 7409 F 





LATE Bending o: Rolls, Deal with 
plates > to about 6ft. in. Also 4-yard or 
Diesel referred. — FRED 


WATEINS, Coleford, Glos. a 6759 F 





(YTEAM STEEL PLATENS, Size About 6ft. by 
 4ft. or greater.—Full particulars to FREED- 
L. LIMITED, Tenax Road, Trafford Park, 
Manchester, 17. P3261 F 





7 URQUHART.—We are Open nd PURCHASE 
e any quantity of Second-hand MACHINE 
TOOLS. Licensed by the Ministry to deal in tools 
of all kinds.—1023, Garratt Lane, 8.W.17. 

Streat. 6986. Ps 





For continuation of Small Advertise- 
ments see page 56 


CLUTCHES 


THE COIL CLUTCH CO., LTD., 
PHCENIX WORKS, JOHNSTONE, 
SCOTLAND. 




















MECHANS LIMITED, 


Engineers and Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 
10, Princes Street, Westminster, S.W.1. 


See Illustrated Advertisement appearing every 
fourth week. 





GOODALL CLAYTON&C° LORE 


LEEDS 
CONVEYING PLANTS, BUNKERS &¢ 











PERFORATED 
METALS 








W. BARNS « SON 


Globe Works, Queensland Rd., HOLLOWAY, London, N.7 
"Phone : NORTH 3347-8. "Grams : PERFORATION, HOLWAY, LONDON 














| NoUSTRIAL 
SITES &... 

PROPERTIES 
EXCEPTIONAL POSITIONS 
FIRST-CLASS FACILITIES 


For Sale 
.. or Lease 




















APEDALE, Staffs. 

| BAGILLT, Nr. Chester 

| CARNFORTH, Lancs. 

ni} DUNNINGLEY, Nr. Wakefield 


| 1 ECCLESFIELD, Nr. Sheffield 
Hill LOW MOOR, Bradford 
LIVERPOOL 
MILFORD HAVEN, S. Wales 
NEWARK 
NEWBURN, Tyneside 
PENISTONE 
RAINHAM 
SHEFFIELD 
TEMPLEBROUGH, Sheffield 
WALSALL 
WREXHAM, N. Wales 























Full particulars from 


THO! W. WARD LIMITED 
Albion Works - - SHEFFIELD 


Phone: 26311 (15 lines) Grams : “ Forward, Sheffield ” 
LONDON CITY OFFICE 90, FENCHURCH STREET, E.C.2 


rT 4 99 ~=BRITISH CUTTING GASES LD. 
b Y 0 AS SPARTAN WORKS - CARLISLE ST. 
SHEFFIELD, 4. 


MANCHESTER. 








Service Depots ~ LONDON, GLASGOW, NEWCASTLE-ON-TYNE, 














ENQUIRY DEPARTMENT 


The fact that our Enquiry Department is unquestionably filling a want in the 
=, age world daily becomes more apparent, and the Proprietors of 
he Engineer’’ welcome enquiries from all who require information of a 
technical or commercial nature. 


This Department contains an extensive trade name index, a large technical 
library, and catalogues of most of the prominent manufacturers. 





STEAM TRAPS 


AND 
THERMOSTATS 


FOR ALL 
PURPOSES 









THE HORNE 
ENGINEERING CO. LTD. 


35, Pitt St., 
GLASGOwWw 





Birmingham Battery « Metal Co 


SELLY OAK BIRMINGHAM 249 








Briquette Machinery 
FOR 
COAL, COKE, ORES, &c. 
WRITE 


HERBERT ALEXANDER & CO., LTD. 


1-3, Charmouth Street, Leeds 














ys ALL tee, 


GEAanwo 
GATESHEAD-ON-TYNE 





STONEBREAKERS 


Crushing Rolls, Screens, 
Elevators and Conveyors 
Plants for fine crushing 
are our Speciality 
ROBERT BROADBENT & SONS, Ltd. 
Phenix Ironworks, STALYBRIDGE 


Tel. No. 296 Tel. Address— Broadbent Stalybridge 








AUTOMA ‘Sit "STOKE RS 





FORD LANE WORKS, SALFORD 6, LANCS. 














be LULL 
VACUUM GAUGES 


HI ee - 
i) yar Wha ocd lf 
COVENTRY RD. BIRMINGHAM .10 





WEIGHBRIDGES AND 
selene sy MACHINES 


Veu igns at 


E. & A. “ASHWORTH hh 


Works, Staincliffe Rd DEWSBURY 


mpetitive’ prices 

















SPECIALISING IN 
NON - FERROUS 
CASTINGS 


ie of every description 


SeyBILLINGTON & 
NEWTON, LTD. 
LONGPORT, STAFFS. 
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A Seven -Day Journal 


Training Army Craftsmen 


In a statement issued on Monday, May 5th, the 
War Office points out that thousands of men are 
urgently needed to repair and maintain the expensive 
equipment and delicate instruments with which our 
Army is being equipped. Even before the outbreak 
of war it was clear that the facilities then existing 
for trade training in the Army would be inadequate 
to cope with the demand, and that industry could 
only be tapped to a limited extent. In September, 
1939, a special branch of the War Office was formed 
to develop and co-ordinate technical instruction, and 
to make arrangements for such technical training for 
soldiers at civilian establishments as could not be 
provided within the Army itself. Since that date the 
number of these establishments has been increasing 
steadily, and at the present time arms trade training 
courses are running continuously in thirty different 
trades in Ministry of Labour training centres, tech- 
nical colleges, and motor and blacksmith establish- 
ments. The object of the trade course is to turn the 
unskilled or semi-skilled soldier into a tradesman in 
the shortest possible time, the courses varying from 
four to twenty weeks, according to the trade. At 
present the majority of the vacancies for trade courses 
are filled by Army recruits who have received from 
four to six weeks’ military training, the selection being 
made to some extent on the classification made on 
their enlistment. The balance is drawn from older 
soldiers from field units. Only keen and intelligent 
men, able and anxious to assimilate the instruction, 
are chosen by commanding officers. Entrance tests 
are given by the training establishments, and a 
periodic check on progress is kept throughout the 
course. Men who pass the complete course are 
classified as Class II tradesmen on return to their 
units, and are employed at their trade. It is réalised 
that the technical training given under this scheme 
cannot provide the knowledge and experience obtained 
by years in a military unit. It does, however, lay 
the foundation of a first-class tradesman by producing 
a man who is able to work efficiently under the super- 
vision of a more senior artificer until such time as 
he gains the extra skill and self-reliance that fit him 
for the superior class. 


Iron and Steel Institute 


In place of its annual dinner, the Iron and Steel 
Institute held on Thursday, May Ist, a luncheon at 
Grosvenor House. The attendance was very large 
and very notable, and many ladies were amongst the 
guests. Mr. John Craig (President) was in the chair 
and the principal speaker was the Right Hon. R. G. 
Menzies, Prime Minister of Australia. But before he 
spoke the President presented the Bessemer Gold 
Medal, in token form, to Dr. Thomas Swinden, 
director of research, the United Steel Companies, 
Ltd. Mr. Menzies proposed the toast of ‘* The Iron 
and Steel Institute and Industries.”’ After laying 
stress upon the fact that the war was a war of 
machines, he said that we must give up counting the 
strength of armies by the number of men, and think 
of it in terms of industrial power, translated into 
machines of war. Victory would come not through 
the courage of men alone, but through the number of 
tanks and vehicles and guns with which we equipped 
them. So vital was the machine to the war that he 
thought everyone engaged in the heavy iron and steel 
industries should be regarded as on active service. 
This led him to recall the attitude of Great Britain 
not so many years ago towards the establishment of 
an Australian iron and steel industry. The Empire 
and the world must now be grateful to the 
far - seeing pioneers who despite opposition and 
criticism laid the foundations of that industry. 
Mr. Craig, in responding to the toast, touched upon 
the work of the Institute despite the war, and then, 
in the absence of Lord Dudley, who at the last 
moment was kept away by his duties as Regional 
Commissioner for Civil Defence for the Midlands, 
proposed the toast of ‘‘ The Guests,” of which the 
acknowledgment was made by His Excellency 
Monsieur Josef Bech, Minister of External Affairs of 
the Grand Duchy of Luxembourg. 


Petroleum (No. 1) Order 1941: Control of 
Liquid Fuel 


THE Secretary for Petroleum has made the Petro- 
leum (No. 1) Order, 1941, which came into force on 
April 25th. It contains powers for controlling the 
consumption of “liquid fuel,” and in future no 
person may use by burning any “liquid fuel” in 
contravention of a direction given by the Secretary 
for Petroleum. For this purpose “liquid fuel ” 


means—(a) gas oil, marine gas oil, diesel oil, marine 
diesel oil, fuel oil, heavy fuel oil, marine fuel oil, 
and any similar product of petroleum or shale, and 
(b) any crude or dehydrated coal tar, carburetted 
water gas tar, producer gas tar, pitch, creosote, 
blends of creosote and pitch, and any of the oils 


exercised immediately to secure the increased sub- 
stitution of home-produced tar oils for the imported 
petroleum products at present used. Some con- 
sumers had converted their plant to burn tar oils 
before the war and many others have since done so. 
There are still, however, substantial quantities of 
pitch and mixtures of creosote and pitch available, 
which, in the national interest, must be used to the 
fullest possible extent. The Petroleum Department, 
in conjunction with the Petroleum Board, is review- 
ing the needs and circumstances of each consumer 
burning petroleum oils, and notice will be given in 
suitable cases to consumers of any change in the type 
and quantity of liquid fuel which they will in future 
be permitted to use. Before tar oils can be used 
satisfactorily, some alteration in plant may be neces- 
sary, and the Petroleum Board, which is marketing 
the oils, is ready to make available the services of its 
technical experts to advise on the details of conver- 
sion. To‘enable conversions to be made as quickly 
as possible, the Petroleum Board, on behalf of the 
Secretary for Petroleum, will invite, as circumstances 
require, users of liquid fuel to furnish information 
to them about the purposes for which liquid fuel is 
used, including quantity used and nature of plant. 
The new Order revokes the Petroleum (No. 1) Order, 
1940. It continues the requirement that persons 
engaged in the acquisition and disposal of petroleum 
and allied products must obtain a licence, but 
excludes the small trader, as defined in the schedule 
of the Order, from the licensing system. The Petro- 
leum Order, 1941, has been published as Statutory 
Rules and Order, 1941, No. 546, and copies are on 
sale, price 2d. net, through any bookseller or directly 
from H.M. Stationery Office. 


Wartime Building Regulations 


A STATEMENT issued on Friday, May 2nd, by the 
Ministry of Works and Buildings points out that one 
more important step on the road to 100 per cent. 
efficiency in wartime building was taken on Friday 
last week when the change-over was made from, the 
priority system to a new system of allocation. Under 
priority there was a committee, with representatives 
of all Government Departments, which attempted to 
settle the almost impossible problem of the relative 
importance of the building works of various depart- 
ments. Aerodromes, war factories, camps, and many 
other types of building operations had their just claim 
to “ priority,” and while the building industry steadily 
lost men to the Services, the various building pro- 
grammes were expanding and the problem growing 
more and more difficult. Now, after much high-speed 
investigation as to labour and materials available, and 
a review of the programmes of the various Depart- 
ments, the system of allocation has started, under the 
control of the Ministry of Works. To each Depart- 
ment is allotted a quota, and each Department will 
in future arrange its own priorities. For the first 
time, it has now been calculated how much work can 
be done by the labour available, .and on that calcula- 
tion the national programme has been adjusted. The 
work is by no means completed. It is estimated that 
the building industry to-day is at roughly 60 per cent. 
of its pre-war labour strength. Much greater efficiency 
is needed by the nation, and this can be secured only 
by skilful co-relation of all the factors concerned, 
including labour, materials, and transport. The next 
step is in the nature of a census of all building work 
now in progress. Detailed statistics are being sought 
by the Ministry of Works of where building labour is 
and of all building work in hand. It is then intended 
to draw a line between essential war work, such as 
that being done for the Government or for Local 
Authorities, and non-essential work, so that the whole 
of the building industry may be concentrated on 
the war. 


The Ministry of Shipping and Transport 


On Friday, May 2nd, it was officially announced 
that Lord Beaverbrook had been appcinted Minister 
of State, and was succeeded as Minister of Aircraft 
Production by Lieut.-Colonel Moore-Brabazon, until 
recently Minister of Transport. The Ministries of 
Shipping and Transport have been merged, and Mr. 
F. J. Leathers, who is to be made a baron, has been 
appointed Minister. Speaking at the Ministry of 
Information on Friday, May 2nd, Mr. Leathers said 
that the organisation of our national economy for the 
maximum war effort demanded that the entire trans- 
port system of this country should be considered as a 
unit. Our transport system began at the ports 
abroad, where our ships picked up the goods and 
raw materials which we required. From that point 
it extended to the factories in this country and to the 
doorsteps of the consuming public. In the other 
direction it started with our factories here and 
carried their products to our forces overseas and to 
our customers abroad. Hitherto that vast organisa- 
tion had been the concern of two Government Depart- 


That line was drawn at the ports, but the distinction 
was never very satisfactory, for if the ports were 
under the control of the Ministry of Transport it was 
natural that they should be run with a view mainly 
to the conditions of internal transport. On the other 
hand if the ports had been the concern of the Ministry 
of Shipping their organisation would have been 
directed more to the convenience of ships than of the 
railways or the roads. It was not possible completely 
to integrate the transport process under the control of 
two separate organisations. Indeed, for that reason 
the Government had decided that the Ministries of 
Shipping and Transport should be merged into one 
Ministry. He (Mr. Leathers) was very proud and 
honoured that he had been called upon to take the 
responsibility for this new Department. The arrange- 
ments for the amalgamation of the Ministries of 
Shipping and Transport were being worked out as 
fast as possible, but it was much too early yet to 
give any details. The process of amalgamation must 
necessarily take a little time to complete. He was 
very glad to say that a small Cabinet Committee, 
consisting of the Lord President of the Council, the 
Lord Privy Seal, and himself, were working out those 
details, and he hoped that they would be able to 
complete the task in the near future. : 


Loss of the Armed Merchant Cruiser 
* Voltaire ”’ 


On Saturday, May 3rd, it was officially stated by 
the Admiralty that the armed merchant cruiser 
H.M.S. “ Voltaire,’’ was overdue, and must be con- 
sidered lost. The ‘ Voltaire” was under the com- 
mand of Acting-Captain J. A. P. Blackburn, D.S.C., 
R.N. Before the war the ship was a popular cruising 
vessel in the fleet of the Lamport and Holt Line, Ltd., 
of Liverpool, the managers of the Liverpool, Brazil 
and River Plate Steam Navigation Company, Ltd,, 
to whose account the “‘ Voltaire ’ was constructed in 
1923 at the Belfast yard of Workman, Clark and Co., 
Ltd. The ship had a gross tonnage of 13,248 tons. 
and a deadweight carrying capacity of 8600 tons. 
Her principal dimensions were :—Length 510ft. 6in.. 
breadth 64ft. 4in., and depth 39ft. 4in. Originally 
she was designed for three-class passenger service, 
accommodation being provided for 300 first-class, 
150 second-class, and 230 third-class passengers. 
Her propelling machinery comprised a twin-screw 
arrangement of quadruple-expansion engines, having 
cylinders 27}in., 37in., 53in., and 74in., with a 54in. 
stroke. The designed output of the machinery was 
about 7000 I.H.P., and steam was raised in two double- 
ended and four single-ended boilers arranged to burn 
oil fuel. The loss of this well-known cruising steamer 
will be widely regretted. 


The Deeper Loading of Ships 


Ir has now been made known that the Ministry of 
Shipping, after consultations with the registration 
societies, Lloyd’s Register of Shipping, and the 
British Corporation Register of Shipping and Air- 
craft, has come to the decision to reduce somewhat 
the freeboard of ‘‘ open” shelter deck vessels, subject 
to the closing of the shelter deck, in order that addi- 
tional cargo may be carried. The decision to close 
the shelter decks and have the load lines reassigned 
was the subject of a recent question and answer in 
the House of Commons, and it has been stated that 
such a course will only be taken where the resulting 
increase in draught is warranted by the condition of 
the ship’s structure, and will not prejudice the sea- 
worthiness of the ship. Although this matter has 
been under consideration for some time past, the 
decision to raise the load line and so to permit a 
rather deeper loading, has only been taken after 
careful consideration, as a wartime measure. In the 
case of each ship due regard is to be paid to the 
probable effect of the increased draught on the speed 
of the ship. It is further stated that the increase in 
draught allowed under the agreed scheme will not 
exceed 12in. in the case of any vessel, and that such 
increased draught will be used with discretion in 
exceptional trades and under exceptional conditions. 
It is desired that this decision be widely known, as 
the change made is an indication of the importance 
the Ministry attaches to the making of the utmost 
use of all serviceable tonnage at the present time and 
the need to expedite the building of merchant Shipping 
both in this country, the British Dominions, and the 
United States of America to the fullest extent. Under 
the new merging of the Ministries of Shipping and 
Transport, referred to in another Journal note, 
increased effort is being made to augment the supply 
of shipping, and to effect a quicker turn round in the 
ports. Finally, it is pointed out that the load line 
is being raised solely in the national interest. No 
advantage to shipowners will, it is stated, accrue 
from the larger amount of cargo which it will be 
practicable to carry under the reassigned load lines, 
as the shipowners only receive from the Government 





ments, and that meant the drawing of an arbitrary 
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known as coal tar oils. 


line in what should really be one continuous process. 





monthly rates of hire as remuneration for the use of 
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50,000-kW Turbo- Alternator 
for Bunnerong 


No. 
(Continued from page 286, May 2nd) 


THE Ow, SYsTEM 


A DIAGRAM of the oil service, both for lubrica- 
‘\ tion and governing, is given in Fig.12. There 
are, as will be seen, two gear pumps on the governor 
spindle, the large one delivering oil at about 20 Ib. 
pressure through the oil coolers to the lubricating 
system, and the smaller supplying oil at 70 lb. 
pressure for the valve gear. There is also an 
auxiliary turbine-driven oil pump, comprising a 
gear pump working at 70 lb. pressure and an 
impeller pump working at about 20 lb. pressure 
to perform the respective functions of the main 
pumps before the turbine is up to speed, or in 
case of emergency. The auxiliary pump is started 
automatically by the diaphragm regulator shown, 
in case of any failure of the pressure of the lubri- 
cating oil. An excess of high-pressure oil, whether 
from the main or from the auxiliary oil pump, is 
passed to the low-pressure system by means of a 
relief valve. There is yet another oil pump, of 
the impeller type, to supply the oil needed for 
lubrication while the turbine is being rotated by 
the slow-speed turning motor. 

The oil at 70 1b. pressure passes first through a 
runaway trip valve, shown separately in Fig. 13, 
entering and leaving through the ports P and U 
respectively. This valve, the operation of whiche 
will be described later, only comes into operation 
in the event of the turbine exceeding a predeter- 
mined speed, or in case the attendant should 
desire to stop the machine as quickly as possible. 

After flowing through the runaway trip valve, 


II 


shown in its closed position. When the turbine 
is started, the oil from the auxiliary pump acts 
on the underside of the pilot piston, raising it 
against the action of its spring and simultaneously 
causing the relay plunger to be lifted by the 
action of the overhead floating lever which is 
fulerummed to one of the arms of the bell crank. 
The rise of the plunger admits power oil to the 
underside of the power piston and thus opens the 
governor valve against the action of its spring. 
The turbine can then. start. Should its speed 
exceed the normal, the action of the centrifugal 
governor will diminish the pressure of the pilot 
oil in the manner already explained, the pilot 
piston will consequently descend, lowering the 
position of the relay plunger and thereby allowing 
the escape of the oil from the underside of the 
power piston. The opening of the governor valve 
is thus reduced, but the motion of the valve 
spindle has the effect of bringing back the relay 
plunger to its neutral position by the action of 
the cam slot in the bell crank. The motion of the 
valve is thereby arrested at a point determined 
by the pressure of the pilot oil. 

The by-pass valve is operated in exactly the 
same way as the governor valve, but owing to the 
greater compression of the spring above its pilot 
piston it does not begin to admit steam until the 
governor valve has opened to its full extent. 


THE COMBINED RUNAWAY AND Stop VALVE 


This valve serves both as an ordinary hand- 





the oil enters the chamber shown in the lower part 
of Fig. 9, from which some of it is led by pipes 
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operated stop valve and as an emergency valve, 
since it shuts automatically in the event of over- 
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FIG. 12—DIAGRAM OF THE OIL SYSTEM 


to the main stop valve and the relays of the 
governor valves. The remainder, known as the 
‘pilot oil,” is diverted through an adjustable 
valve to a chamber surrounding the end of the 
governor spindle. This chamber is in communica- 
tion with the underside of the spring-controlled 
pilot pistons of the various relays. The oil can 
only escape from the chamber by passing through 
the ports of a piston valve operated directly by 
the governor, so that the pressure of the pilot oil 
will depend upon the degree of opening of the 
ports. The opening, for any position of the 
governor, can be varied by a longitudinal adjust- 
ment of the port sleeve, which can be effected 
either by hand or from the switchboard by means 
of the electric speed-regulating gear. It is the 
variable pressure of the pilot oil that determines 
the extent of opening of the governor valves, and 
therefore the speed of the turbine. 


THE GovERNOR VALVE RELAY MECHANISM 


The operating mechanism of the governor valve 
is illustrated in Fig. 10, in which the valve is 




















speeding of the turbine or failure of the oil supply. 
It may also be tripped at any time by the attendant. 
A sectional drawing of the valve is reproduced in 
Fig. 15. The upper part of the valve spindle 
carries a piston J, to the underside of which oil 
from the power supply is admitted. The piston 
is held down against the pressure of this oil by 
a hand-controlled sleeve, the end of which abuts 
against a shoulder H on the piston. In order to 
open the valve the sleeve is slowly raised by 
turning the hand wheel, when the piston will 
rise under the action of the oil pressure, the shoulder 
H being kept all the time in contact with the end 
of the sleeve. Conversely, of course, the valve 
can be closed to any desired extent by turning the 
hand wheel in the opposite direction. 

Should the oil pressure fail at any time, due to 
the operation of the trip gear or for any other 
reason, the valve will at once shut automatically. 
The piston will be forced downwards by the strong 
spring above it, returning the valve rapidly to its 
seating. As soon as the piston begins to move, 


the sleeve, so that any oil remaining under the piston 
will -be free to escape through ports in the piston 
which are normally kept closed by the end of 
the sleeve. In order to limit the flow of oil when 
the ports J are uncovered, a diaphragm, pierced 
only by a small hole, is fitted at A in the supply 
pipe. 

After the automatic closing of the valve in this 
manner it cannot reopen by itself when the oil 
pressure is restored, even though the hand wheel 
remains in the “open” position. Before. any 
steam can be readmitted to the turbine, the hand 
wheel must first be turned until the sleeve has 
been screwed down into contact with the piston. 
This is a valuable provision for it ensures that, 
after an emergency stoppage, the turbine can 
only be restarted by a deliberate action on the 
part of the operator. 


THE Runaway Trip GEAR 


The runaway trip gear is illustrated in Fig. 13. 
As has already been explained, all the oil for the 
control of the valve gear passes through the 
trip valve, entering by the port P and leaving 
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FIG. 13—RUNAWAY TRIP GEAR 
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by the port U. The valve is held in its working 
position by the catch R against the action of a 
strong spring tending to lift the spindle. If the 
speed of the turbine should exceed a predetermined 
limit, the bolt of the emergency governor on the 
end of the turbine shaft will fly out and strike 
the end of the lever shown, thus releasing the 
catch R. The trip valve will then rise until its 
lower part is above the port U. The oil in the 
pilot system can then escape freely through this 
port, and both the governor valves and the main 
stop valve will at once close automatically. 
The lifting of the trip valve also prevents the 
entrance of further oil through the port P, although 
the full supply of oil to the lubricating system 
continues unaffected. 

The catch R can be released at any time by a 
hand lever outside the casing, should the operator 
wish to stop the machine suddenly, or to test the 
gear. It may be reset with ease by depressing 
the knob on top of the valve spindle. 


VACUUM-OPERATED TRIP GEAR 


The object of this device is to reduce auto- 
matically the flow of steam through the turbine 
in case of a partial failure of the vacuum in the 
condenser, or to shut down the machine altogether 
if the conditions warrant it. The primary control, 
shown in Fig. 11, comprises a plunger B, the 





the shoulder H will lose contact with the end of 





movement of which permits the discharge of 
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oil from the governor system. Integral with the 
plunger is a plate C which forms the end of a 
flexible metallic bellows A. The interior of the 
bellows is subjected to the condenser pressure, 
so that this pressure controls the position of the 
plunger. 

Under normal working conditions the difference 
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When starting up the turbine, the vacuum 
must reach a value of 15in. before the plunger 
rises sufficiently to close the port E; until this 
vacuum is reached the governor valves cannot 
open. Should it be desired to admit steam to the 
turbine before the vacuum reaches ldin., this 
may be done by lifting the hand lever H. A 
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FIG. 14—VACUUM - BREAKING DEVICE 


of pressure across the bellows holds the plate C 
against the stop D, and in this position the port 
E in the plunger is completely closed, and escape 
ot oil from the governor system is prevented. If 
the vacuum falls to the predetermined limit of 
15in., the spring F forces the plunger downwards. 
This exposes a portion of the ports E and allows 
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FIG. 15—-RUNAWAY AND STOP VALVE 


some oil to escape, thus reducing the pressure of 
the pilot oil and consequently the opening of the 
governor valve. If the vacuum falls sufficiently 


to open the port E completely, the governor valve 
is.entirely closed. The actual pressure at which 
the gear operates can be varied within a reasonable 
range by means of the spring adjustment G. 





catch J is then slipped on to the notch K and the 
lever H remains in such a position that the plunger 
is raised to within ;;in. of the stop D. When ldin. 
vacuum is reached, the plunger rises the remaining 
amount and the catch J falls clear. This control 
gear is mounted on the governor casing, thus 
avoiding any additional oil connection, the only 
external pipe being that leading to the con- 
denser. 

The secondary control is shown in Fig. 11. 
Its function is to protect the condenser in case 
of any possible failure of the primary control. 
The device consists of a quick-acting switch L 
connected to a flexible bellows and mounted 
directly on the condenser. So long as the bellows 
is under vacuum the switch will remain open, 
but if the pressure in the condenser should rise 
to 2lb. above atmospheric, the switch would 
close a circuit and energise a solenoid on the 
steam end door of the turbine. The plunger of 
the solenoid would then strike the hand tripping 
lever and trip the runaway valve. This device 
will reset itself automatically when the pressure 
in the condenser falls to that of the atmosphere. 


THE VACUUM-BREAKING VALVE 


If the turbo-alternator should trip out due 
to overspeeding, it is desirable that it should be 
brought to rest as quickly as possible. This can 
be done by admitting air to the turbine and 
condenser. The automatic admission of air in 
case of overspeeding is done by the vacuum breaker, 
shown in Fig. 14, which is actuated by the ordinary 
runaway governor of the turbine. Apart from 
both being dependent on the runaway governor 
for coming into operation, there is no connection 
between the runaway trip gear and the vacuum 
breaker ; either can be tripped by hand or reset 
quite independently of the other. The vacuum- 
breaking valve J, which is connected to the 
condenser, is normally held closed both by .the 
pressure of the atmosphere above it and by 
weights acting through the lever L. The object 
of the weights is to return the valve to its seat 
when atmospheric pressure exists on the condenser, 
so that the vacuum may again be built up. 
Attached to the valve is an operating piston K 
which normally has the condenser pressure both 
above and below it, the pressure across it being 
equalised by the connecting pipe M. A diaphragm 
with only a small holé in it is set in this pipe in 
order to reduce the flow of air through the pilot 
valve when the gear comes into action. 

Should the turbine speed become excessive, 
the runaway valve trips the lever B, freeing the 
catch on the bell-crank lever C, and allowing the 
air valve F to be raised by the action of the spring 
E. This admits air to the pipe leading to the 
underside of the operating piston K. The piston 
being larger in diameter than the valve, there is 
sufficient unbalanced pressure to lift the valve 
against the action of the counterweights, and thus 





to admit air to the condenser. Attached to the 
lever L is a dashpot which prevents the valve 
being violently opened or closed should the trip 
be reset before the vacuum is entirely destroyed. 
Water sealing is provided around the circum- 
ference of the valve, the level of the seal being 
controlled by a ball float in a reservoir attached 
to the apparatus. 

The gear is reset by merely depressing a foot 
lever, which closes the valve F and at the same 
time brings about the engagement of the bell-crank 
lever with the catch C. 


ELECTRICAL METHOD OF TIGHTENING TURBINE 
Jomnt Bouts 


The tightening up of the large nuts along 
the horizontal joints of a turbine cannot be done 
satisfactorily by ordinary means, and to slacken 
them off again after the turbine has been in use 
for some time may be so difficult that the only 
alternative is to cut them off by a hammer and 
chisel. In the Bunnerong turbines an electrical! 
method of tightening and slacking off the nuts, 
devised by Messrs. Parsons, has been provided 
The underlying idea is that the tightness of the 
joints should be obtained by a predetermined 
shrinkage of the bolts rather than by the applica- 
tion of excessive force to the nuts. The bolts, 
the shanks of which are made hollow for the 
purpose, are heated electrically when in position 
by the method illustrated in Fig. 16. The heating 
is done by radiant heat from a carbon rod inserted 
into the bolt, no current passing through the shank 
of the bolt itself. The carbon rod is held on a 
copper terminal piece, which is insulated and held 
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FIG. 16—-ELECTRICAL METHOD OF BOLT HEATING 


central by an insulating bush. Contact between 
the end of the carbon and the end of the hole is 
made by a pinch of graphite dust. 

Two bolts are heated simultaneously, the elec- 
trical connections being made as shown by the 
alternative diagrams in Fig. 16, according to 
whether the electrical system is earthed or other- 
wise. The power absorbed is between 4 kW and 
5 kW per bolt. Either D.C. or A.C. may be used 
through a transformer at any ordinary voltage of 
supply. The procedure of tightening a bolt 
according to this method is as follows. The nut 
is put on and screwed down hand-tight by an 
ordinary spanner. The heating element having 
been arranged, the current is switched on and the 
bolt heated. Still using hand pressure only, on 
the spanner, the expansion of the bolt is followed 
up by rotating the nut through an arc previously 
determined by the design office. As soon as this 
has been done, the current is switched off and the 
contraction of the bolt in cooling does the rest. 
A bolt 34in. in diameter can usually be tightened 
in about fifteen minutes. 

The electrical heating of the bolts in the manner 
described has also been found very useful when 
turbines have to be opened up after running for 
long periods with highly superheated steam. The 
expansion, of the bolts entirely removes the pressure 
on the threads before any attempt is made to 
turn the nut, and thus very much reduces the 
possibility of the nut seizing. As a further pre- 
caution against seizing, the threads of all bolts 
and studs used in the high-pressure region of the 
turbine are sprayed with aluminium which protects 
them from oxidation. 

(To be continued) 
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Stress Distribution in Reinforced 
Concrete Arches 


By R. H. EVANS, M.Sc., Ph.D., A.M. Inst. C.E. 


yo attention has been devoted recently to 
WL the accuracy of the theory of elasticity when 
applied to determine the stresses produced in arch 
cibs. A further difficulty arises when the elastic 
theory is applied to the analysis of a reinforced 
concrete arch rib, as it is assumed that the modulus 
of elasticity of concrete has the same value for all 
sections and stresses along the rib. Few experi- 
ments have been made to determine the stresses and 
deflection existing in reinforced concrete arches, 
and in this article the results of experiments carried 
out on three-hinged, two-hinged, and hingeless 
arches are given, with particular reference to the 
longitudinal and shear stresses and to the crown 
deflections. 

The span of the arch ribs was limited to 9ft. and 
the arch axis was parabolic with the rise one- 
fourth span. The depth of the arch at the spring- 
ings was 9in., at the crown 6in., and the thickness 
4in. throughout. Provision was made for loading 
the arch ribs by casting flats on to them along the 
span at distances of one-eighth span apart. The 
hinges on the three-hinged and two-hinged arches 
were steel knife edges, those at the springings being 
made the full width of the arch. but cut down in the 
centre to ensure their bearing at the ends, while the 
crown knife edge of the three-hinged arch was in. 
long at the centre. The springings for these arches 
were formed of cast iron blocks joined by a l}in. 
diameter tie rod, as shown in Fig. 1, the blocks 
being supported on two pairs of rollers at right 
angles to one another to allow free movement in 
any direction. An extensometer was attached to 
the tie rod to measure the strain in it, from which 
strain the horizontal thrust could be calculated. 

For the hingless arches a different arrangement 


Arch Rib 









Fabricated \8 V4" dia. Bolts 


Support to 








8'x 6“ RS.ds. 











rm 





= 


END SUPPORT FOR FIXED ARCH 


BLOCK “A” SECURED TO ARCH RIB (See detail) 
BLOCK “B” WELDED TO SUPPORT 
"% Ye Vg % 
Load Load Load Load 
Point Point Crown Point Point 









Sect. IT Sect. 7 


Sect. I Sect. V 


KEY TO LOAD POINTS & 
SECTIONS FOR STRAIN 
MEASUREMENTS 


“THe Engingen” 


FIG. 1 


at the springings was required to simulate the con- 
ditions present in a built-in arch. The two }in. 
diameter reinforcing bars at the top and bottom of 
the arch were carried through the steel end blocks, 
shown in Fig. 1, and secured to the latter by means 
of nuts. The end blocks were bolted down to the 
heavy fabricated steel springings and the springings 
secured to rolled steel joists resting on two pairs 
of rollers at right angles to one another on the test- 
ing machine table. All arches were reinforced 
with two 4in. diameter bars at the top and bottom 
and the concrete mix was varied from |: 1 : 2 to 
1:2:4, 

The deflection at the crown and the change of 
span of the arch were measured by dial gauges 
reading to 1/10,000 inch, these being carried by a 
steel truss attached to the arch. Measurements of 
the total strain and of the elastic strains were made 
at a number of sections. The distribution of stress 
on sections I, II and IIT in Fig. 1 was measured by 
means of strain readings taken with both lin. and 
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2in. gauge length roller extensometers for repeated 
loadings, the roller diameter being ;in., and the 
load being repeated rapidly to eliminate the influ- 
ence of temperature changes. At sections IV, V 
and VI the reinforcing rods were exposed at the 
top and bottom of the arch, and 2in. roller extenso- 
meters were attached to the steel to give a record of 
the steel strain. The strain readings at sections I, 
II and III were taken at a number of points on 
each radial section and were measured in four 
directions, namely, parallel*to the arch axis, at 
right angles to the axis and along the two lines 
inclined at 45 deg. to the axis. The author has 
used this method in previous investigations, ? 
the diagonal strain in the case of the arches being 
measured in two directions instead of in only one 
direction, as in the case of beams. From these 
strain measurements the corresponding stresses 
may be deduced from the following relations :— 





Where e, longitudinal strain 
€.=cross or radial strain 
ed, and e d,=diagonal strains 
1/m=Poisson’s ratio 
{modulus of elasticity of the concrete, 


EXPERIMENTAL RESULTS 


Several arches of each type were tested with con- 
centrated loads applied at different points, and 
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typical results are given in Figs. 2-5. 
siderable difficulty was experienced throughout the 
experiments in obtaining good agreement between 
the strain on the front and back of the arches and 
the bedding of the knife edges had to be adjusted 
by packing pieces until the agreement became 
satisfactory. Professor Lea* found that, in the 
case of reinforced concrete beams, the fibre stresses 
on the front and back varied by as much as 16} per 
cent. of the mean. In the case of arches the 
presence of thrust as well as bending tends to make 
matters more difficult, and it was found necessary 
in some cases to measure the strains on both the 
front and back. In determining the stress dis- 
tribution the strains were measured first with a 
lin. roller extensometer on all arches, but after- 
wards it was found that the strains obtained with 
a 2in. extensometer were more consistent and 
agreed better with the calculated values. The 
reasons for this are the non-homogeneity of the 
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strains to be measured are very small, the influence 
of any experimental error decreases with an increase 
of the gauge length. 


THREE-HINGED ARCHES 


The relation between the steel stress and the 
load is given in Fig. 2 for a 1: 2:3 concrete mix, 
the relation being substantially linear and the 
agreement with the calculated values being satis- 
factory, provided the calculations are made to 
include the assistance of the concrete in tension. 
A comparison of the observed and calculated 
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values of the horizontal thrust is given in Table I 
for a variety of loads :-— 


TaBLe | 





Load, Position of 


Calculated H, | Measured H, 
| 1 Ib. 





tons. loads. 
2 1/8 points 3,360 3,260 
6 1/ ye 10,080 10,100 
-- 1/4 2,240 2,190 
6 1/4 ,, 6,720 6,650 
6 1/6 & 1/4 pointe) 8,960 9,050 


In a three-hinged arch the stresses at any section 
may be calculated in the conventional manner as 
the magnitude of H is easily determined. The 
stress distribution at sections I, II, and III for 
a 1:1:2 arch is shown in Fig. 3, the theoretical 
values being shown dotted and the shear force 
being obtained by resolving the thrust on the 
section at right angles to the arch axis. The value 
for the modulus of elasticity of the concrete used 
to convert the measured strains over 2in. gauge 
length to stresses was obtained experimentally in 
all cases, namely, by loading a concrete column 
made from the same mix to approximately the 
same maximum stress as in the arch. The cross 
stress is irregular, but the longitudinal and shear 
stresses agree satisfactorily with the theoretical 
values, the latter being again calculated, including 
the tension in the concrete. 

The deflection of a three-hinged arch is usually 
found by calculating the change of length of the 
two half spans from the expression 


pe Myds HS 
* JEI TAE’ 


and finding the resultant downward movement 
of the crown, allowance being made for any change 
of the span. Table II shows the calculated and 
measured deflections in inches for different loads, 
a minus sign indicating an upward movement :— 





TABLE II 











| | 
| Position | Total | Allowance | Net Caleu- 
Load, | of measured} for span | measured | lated 
tons.| loads. | deflection} change. | deflection. | deflection. 
Points. | | 
> 1/8 0-0389 | —0-0266 0-0123 | 0-0113 
6 1/8 0-1025 | —0-0702 | 0-0323 0-0315 
2 1/4 0-0120 | —0-0170 | —0-0050 | —0-0047 
6 1/4 | 0-0265 | —0-0422 , —0-0157 | -—-0-0150 
6 |1/8& 1/4; 0-0694 | —0-0560 | 0-0134 | 0-0128 


TWO-HINGED ARCHES 


The horizontal thrust in this statically indeter- 
minate structure depends on the stiffness of the 
tie bar connecting the cast iron blocks shown in 
Fig. 1. When determining the stress distribution 
over radial sections, which involved a considerable 
number of repetitions of load, the span was allowed 
to change but the deflection was measured with the 
span maintained constant by tightening the nuts 





concrete, with fin. gravel, and that, since the 





provided on the ends of the tie bar. For a two- 
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hinged arch, the thrust according to the elastic 
theory i is given by 





=simple beam bending moment: 


The measured and calculated values of H are 
given in Table IIT :— 


TaB_e III 


| Measured H, 
lb. 


Position. | 


| Caleulated H, 
lb. 





5 1 4 points 5, 190 5,360 
6 | 18 9,300 8,990 
10 18&1 4 points 13,100 13,600 
3 } Crown 4,670 4,510 





The results obtained for the stress distribution 
on sections I, II, and III are given in Fig. 4 for 
a 1:2:3 mix. The deflection of a two- )-hinged 
arch may be calculated from the deformation of a 
curved rib subjected to bending. If a length 4, 
of a curved rib is subjected to a bending moment 
M, the deflection due to the bending moment at a 


Mess 


4 


For 





point distance x from the section is - 


any system of loads the deflection at any point 6b 
relatively to the tangent at a point a is given by 


4 


Mads 
EI 





4 = 


7 
a 


If the change of slope of the tangent at the 
point a is 2, then the deflection of 5 relatively to 
its original position is 
b 
Meads 
EI 


a 


Yo=2 1, — 





The change of slope can be found from the fact 
that the difference of s!ope between any two points 
of a beam or arch subjected to any system of loads 
is equal to the area of the bending moment diagram 
between the two points divided by EI. In the 
special case of a two-hinged arch symmetrically 


the section 5 s are read off. These are then multi- 
plied and added to give 


Oo 
d4 
Pak 


and the result afterwards divided by E to give the 
crown deflection. Table IV shows the measured 
and calculated deflections in inches, a minus sign 
indicating an upward. movement :— 








Taste IV 
| | 
| Calculated deflections. 
Load Measured |———--—--——, ——- - --——- 
tons | Position. | deflection. | Incl. tens. | Excl. tens. 
Points. | 
5 1/4 0-004 —0:003 | —0-012 
6 1/8 | 0-022 0-017 | 0-035 
10 | 1/8&1/4 0-0181 0-0117 0-0215 
3 Crown 0- 0236 0-0225 0-054 
| ! e 








The atte in the column including tension 
are calculated with values of moment of inertia and 
area assuming the concrete to resist tension, while 
those in the column excluding tension are calcu- 
lated assuming that, on all sections on which ten- 
sion is developed, no tension is carried by the 
concrete and the values of moment of inertia and 
area neglect that part of the section in tension. 


HINGELESS ARCH 


The horizontal thrust deve'oped by a fixed arch 
is usually calculated by assuming the arch to be 
cut at the crown to form two cantilevers, these 
being subjected to the external loads, a horizontal 
thrust, a vertical force,.and a bending moment 
at the free end corresponding to the forces existing 
at the crown of the arch. These forces are so 
adjusted as to give no relative movement of the 
cantilever ends so that they impose the same 
stresses on the two cantilevers as will occur when 
they are joined to form an arch. If the com- 
ponents of movement in a horizontal, vertical, and 
angular direction of the left-hand cantilever be 
4x, 4y, and 4 ¢, and for the right-hand canti- 

















amount « the reduction in the above value for H 
may be shown to be 


ds 
I 


| {yds\* [ie ds 
Wr jg Egt 
Similar expressions may be deduced for M, and V,. 
The measured and calculated values of H are 


given in pounds in Table V, the calculated values 
including the correction for change of span :— 


ax 





TABLE V 
eI EEE Teel So SL es Ee Soe 
Horizontal thrust. 
Load, Change of |——--——---—_ 
tons, Position, span, in. | Measured. Caleulated. 
Points. | 
6 1/8 0-045 | 7,300 7,300 
6 1/4 0-0296 4,170 4,290 
8 1/8 & 1/4 0-0760 7,980 7,850 








Knowing H, M, “and v, , the stresses at any 
section may be found, and Fig. 5 gives the theo- 
retical and measured stresses for one of the fixed 
arches tested, the mix being | : 1 : 2. 

The deflection of a fixed arch may be found in 
the same way as for a two-hinged arch, the change 
of slope at the fixed ends being zero. The equation 
for the deflection then becomes 


ye 


: Mads 
eth oe 


a 
The measured and calculated deflections for one 
fixed arch are given in inches in Table VI :— 

















TABLE VI } 
ms ca ae te ar } 
| Deflection. : 
Load, Position |—— ae we ree : 
tons. of load. Measured. | Calculated | Calculated f 
| incl. tens. | excl. tens. } 
——_—— | —___- -i— —— -|-—_—__—_— ———_ —-—- t 
6 1/8& 1/4 | 0-0112 | 0- 0041 0-012) | 
oints | | ‘ 

3 | 00-0075 | 0-0216 





Yrown | 0- 0206 





Discussion OF RESULTS 
In calculating H for a two-hinged arch one source 
of error is in the choice of the value for E. If the 
span is maintained constant, however, then H is 
independent of E, and from this point of view it 
would have been preferable if the abutments had 
been attached to the testing machine table with no 
rollers. The influence of a change of span on the 
value of H was therefore investigated for two and 
three-hinged arches. For an increase of span of 
0-Olin. the reduction in H is 195 lb. for the two- 
hinged arches in these experiments and 5465 Ib. 
for the fixed arches. Also the calculated and 
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measured thrusts for a fixed arch (a) with the span 
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FIG. 3 


loaded there will be no change of slope at the crown, 
and the deflection will be 


pl? 
Meds 
EI 


The integral may be evaluated by summation. 
Thus the arch axis is divided into a number of 


83. 
T is constant. 


The bending moment diagram is drawn and from it 
the appropriate values of z and M corresponding to 


lengths $s, such that the relation 





where the suffixes / and r denote the left and right- 
hand halves of the arch respectively. 
Writing M=y+M,+H+V., and solving for H, 


where p=bending moment due to external loads 
M,=crown bending moment 
V,=vertical force at crown 


as fagde. -(a2° 2 y ds 
<f {|e4*h gh 


This expression is only applicable when there is no 
change of span. If the span increases by an 








Fic. 4 


allowed to. change (6) with the span kept constant 
are shown in Table VII :— 














Tasie VIL 
| ‘Te Ome | Horizontal thrust. 
Load| Position - —-——~ - 
tons. of an, Span ¢ hanging. Span ‘constant. 
| loads. inch. 
j Caleu- | Caleu- | 
| lated. | Measured. lated. | Measured. 
6 |1/8 & 1/4] 0-0578 6,610 | 6,480 | 9,660 9,550 
points 
3 | Crown | 0-0397 | 4,090 | 3,920 | 6,180 | 5,950 














The agreement between the calculated and 
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observed values of H shows that the elastic theory 


may be applied in all cases with satisfactory results. 
‘Table VII also shows that the influence of a change 


of temperature, which is similar to a change of 


span, may be estimated with sufficient accuracy 
by the elastic theory. The longitudinal and shear 
stresses in each type of arch conform closely to 
those estimated by the generally accepted theory 
providing that, under working stresses, the calcu- 
lations are made to include the concrete in tension. 

The straight line, including tension theory in 
bending, thus gives better agreement on arches 
than on beams on account of the lower tensile 
stresses in the former. This result agrees with the 
tests made in the United States by Gemeny and 
Hunter* and Wilson and Kluge,® who state that 
the compressive stresses are more accurate when 
calculated including tension than excluding ten- 
sion. Comparing Figs. 2 and 3 with Fig. 5, it will 
be seen that there is_tension along section [ in 
Fig. 5 due to the restraint exerted on the ends of 
the fixed arch. The cross stresses are somewhat 
irregular, but their magnitude is small compared 
with the longitudinal stresses. 

The measured crown deflections in Tables LI, 
LV, and VI are often higher than those calculated 
including tension, particularly when the tensile 
stresses may have produced cracks in the concrete. 
When calculations are made excluding tension at 
all points where tension exists, the theoretical 


in an arch rib, while the intensity of the shear stress 
is such that it can adequately be ‘resisted by 
stirrups. 
REFERENCES 
‘ian H. Evans and J. Thomlinson, Hngineering, 139, page 158, 
*R. H. Evans, Structural Engineer, 13, page 354, 19365. 
3 F.C. Lea, Engineering, 98, page 347. 
*A. L. Gemeny and W. F. Hunter, Public Roads, 9 (10), 
page 185, 1928. 
5 W. M. Wilson and R. Kluge, Univ. of Illinois Bulletins 
Nos. 269, 270. 








Protective Coatings for Steelwork 


CANALISATION of the Upper Mississippi River, 
from St. Louis to St. Paul, was completed in 
1940, with the opening of the last of the thirty-three 
locks and dams on this 600-mile stretch of the river. 
As all of these dams have steel gates on the crest, in 
order to hold a normally high level in the pool and 
also to expedite and regulate the flow of flood waters, 
the question of protecting all this steelwork against 
corrosion and abrasion is important for economic 
reasons. Details of the investigation undertaken to 
discover an effective and economical protective coat- 
ing have been given in a paper presented at the 
Museum of Science and Industry, Chicago, by Mr. 
Charles H. Ellaby, Senior Civil Engineer in the Engi- 
neer Department of the U.S. Army, which department 
has charge of works on navigable streams. 
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three-hinged arch gives deflections agreeing more 
closely with those calculated including tension than 
either the two-hinged or hingeless arch, this being 
due to the presence of the hinge at the crown, 
which minimises the bending moments. The 
hingeless arch, on the other hand, gives deflections 
agreeing more closely with those calculated exclud- 
ing tension and in order to ensure that the difference 
between the measured deflection of two-hinged and 
hingeless arches and the calculated values including 
tension is due to the presence of tension cracks, a 
test was made on a two-hinged arch with no rein- 
forcement. The results are given in inches in 
Table VIII, the applied loads being sufficiently 
low to prevent failure of the concrete :— 








0-25 } Crown 00021 0-0023 


Tasie VIIL 
ni i ene SaaS “ wmagictea 
| Deflection. 
Load, Position — + _ + 
tons. of load Measured. Calculated. 
1-5 | 1/8 points 0+ 0056 | 0-0054 
ee ey eee 0- 0003 - 0 0005 
0-8 1/8 & 1/4 points 0-0016 0-0013 


The agreement is satisfactory in view of the 
small deflections and of the fact that a small change 
in H produces an appreciable change in the calcu- 
lated deflection. 

Summarising, the experiments on all types of 
arches show that satisfactory agreement may be 
expected between the measured and calculated 
values of the longitudinal stress, shear stress, and 
horizontal thrust providiag the analysis is made 
to include the tension in the concrete. The deflec- 
tion of arches, particularly two-hinged and hinge- 
less arches, may be expected to be greater than that 
calculated including tension, but less than that 
calculated excluding tension. In all cases the 





the conditions of service and to develop a protective 
coating for steel that is subjected to both underwater 
and atmospheric exposure. Normally, these gates 
act as barriers to the flow of water, so that the up- 
stream surface is almost entirely submerged, while 
the downstream side is generally exposed to the air. 
But periodically the gates are raised completely 
above the water, thus exposing their entire surfaces 
to the air for varying periods. The alternate wetting 
and drying is severe on paint coatings. In the original 
painting little attention was paid to the composition 
of the paint, but common practice was followed in the 
use of a lead pigment in a linseed oil vehicle. Failure 
of the paint began soon and increased rapidly, result- 
ing in @ serious condition of corrosion. This undesir- 


tion and experiment. 
This investigation proved that one of the principal 


presence of mill scale between the metal and the paint 
film, and that there could be no successful protection 
unless this scale was thoroughly removed, either by 
acid pickling or sand blasting. 

Experimental research pointed toward the syn- 
thetic resin vehicle for paints, and this narrowed down 
to phenol-formaldehyde: resin in combination with 
China wood-oil to form the vehicle. Steel discs 30in. 
in diameter were coated with various types of pig- 
mented paints containing different vehicles. These 
discs were exposed to a weekly cycle of alternate wet- 
ting and drying for a period of seven months, but 
indications of the superior durability of the phenol- 
formaldehyde coatings appeared after about two 
months. It became evident that a coating could pro- 
vide protection, only by remaining integral or un- 
broken, and thus preventing the access of water for 
dilution and air for oxidation. It was apparent also 
that a coating must be resistant to severe physical 
stresses, since drift wood is continually churning 
against the gates, creating a serious abrasion 
condition. 

To meet this purpose the proportion of tung oil 
content in the vehicle was reduced first from 50 to 40 


able situation led to extended laboratory investiga- | 


thus increasing the hardness and durability of the 
paint film for this particular service. It was found 
that the coatings most efficient in underwater service 
were at least equally satisfactory in exposure to the 
air, as compared with other coatings that were satis- 
factory in air but unsuitable for underwater exposure. 

With optimum physical properties of the vehicle 
thus determined, attention was directed to the pig- 
mentation, and experimental study indicated that 
only zinc chromate possessed ability for the chemical 
inhibition of rust. From tests with varying propor- 
tions it appeared that the optimum content was 
60 to 65 per cent. of pigment. On the other hand, 
little chemical inhibition could be achieved by pig- 
ment whose particles were immersed and bound in 
such a highly impervious medium as phenolic tung-oil 
varnish. Mr. Ellaby therefore began an investiga- 
tion of separately applied films of phosphoric acid, 
which is a true chemical inhibitor through its reaction 
with iron, to create a non-corrosive iron phosphate 
surface, prior to the application of paint. These 
tests developed ‘“‘ what may be termed almost miracu- 
lous results,” says Mr. Ellaby, in the prevention of 
blistering of paint films and the resultant corrosion. 
Since the chemical wash thus used consists largely of 
water, it may be applied readily, quickly, and safely 
to sand-blasted steel, and paint may be applied 
immediately after the wash has dried. 

In the study of resistance of paint films to abrasion 
and the erosive action of water passing over the sur- 
faces at high velocity, it was proposed to add sand 
to the film as an additional wear factor. For this 
purpose a special testing machine was devised, con- 
sisting of a cylinder through which passed a shaft for 
the attachment of test panels. The ¢ylinder was 
filled with water containing various proportions of 
sand, and the shaft was revolved at high speed. It 
was soon determined that the sand could not be mixed 
with the paint, but must be embedded in the fresh 
wet priming coat and covered with two finishing 
coats. With paints free from sand, the test panels 
on the shaft showed wear within.six days, while 
panels coated with sand paint showed little effect 
after 125 days. 

A new problem then arose in securing the adhe- 
sion between multiple coats of the materials thus 
developed. Investigation indicated that no separa- 
tion of films occurred where the undercoat contained 
aluminium pigment. But where such aluminium 
pigment paints were used for finish coatings, owing 
to their light weight and pleasing appearance, as 
well as to their resistance to’the destructive action of 
ultra-violet rays on the binding medium of the paint, 
they separated readily from any kind of priming 
paint when submerged. Since most of these priming 
coats were of distinctive colours, the peeling of the 
aluminium finish paint gave an unpleasant appearance 
that seemed to indicate corrosion, although, as a 
matter of fact, the priming coats provided complete 
protection. The simple method adopted to secure 
both the protection of multiple coating as well as 
uniform colour of film was to incorporate a leafing 
aluminium pigment into the priming coat. 

From these eight years of investigations and tests 
it is held that for the most economical, durable, and 
satisfactory coating for steel for the service in ques- 
tion, the procedure consists of the following :—First, 
complete removal of all mill scale, either by acid 
pickling or sand blasting ; secondly, inhibitive treat- 
ment of the newly cleaned surfaces with a phosphoric 
acid-sodium dichromate solution; thirdly, applica- 
tion of at least three coats of a synthetic phenol 
resinoid tung oil varnish vehicle paint, pigmented to 
suit the particular conditions. 

Through this research, changes have been effected 
in specifications for the procurement of a coating 
which is excellent after two years’ service, as com- 
pared with the original paints which failed within 
two or three months. 








Tue Trx Researcu InstituTe.—From the report for 
1940 of the Tin Research Institute we learn that the work 


causes of pitting and corrosion of the steel was the of the Institute during the year was directed largely to 


adapting tin to war industries, but progress in the metal’s 
more normal applications was well maintained. A notable 
development mentioned in the report is a means of pre- 
venting the blackening of the insides of meat cans. The 
tin-plate is put into a boiling chemical solution which 
rapidly produces a film of oxide on its surface. This oxide 
is so thin that it does not visibly alter the bright tin surface, 
but it effectually resists blackening. A recent discovery 
made by the Institute is the so-called “speculum ” 
plating, a brilliant silvery plating obtained by the electro- 
deposition of a tin-copper alloy containing about 45 per 
cent. of tin. It is not quite so tarnish-resisting as 
chromium, but it is more easily repolished. The com- 
mercial development of this plating process has been 
hindered by the war, but two plants have been 
installed in England, and others are being discussed. 
The anti-friction qualities of tin are best known 
in connection with the bearing metals consisting mainly 
of tin with some antimony and small amounts of other 
metals. Work in the Institute cre nage a greatly 
enlarged the range of bearing metals available, but it 
meer to earry out engine tests to decide which shall be 
used in particular cases. The factors affecting adhesion 
of these bearings to the steel or bronze backing shells are 
being studied and are now better understood. Efforts 
to find a better underwater bearing for ships have led to 








longitudinal stresses are easily the most important 





gallons per 100 Ib. of resin, and finally to 25 gallons, 


the discovery of an alloy of outstanding superiority, having 
a higher percentage of tin than now used. 
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A COUNCIL OF ENGINEERS 


It was with very particular pleasure that we 
were able to record last week the appointment of 
an Engineering Advisory Committee by the 
Government. For many months we have been 
insisting upon the desirability of enlisting the 
experience and inventiveness of technical people 
in the solution of war problems. From the early 
days of the war Science has been in harness.’ It has 
been given many problems to tackle and some of, 
them it has solved. But we have always felt that’ 
a solution of many of those that present 
themselves is as likely to be found in the field of 
technology as in the field of science. Moreover, 
many questions arise that are purely techno- 
logical. They are outside the scope of science, but 
within that of professional engineers and practi- 
tioners. Theanswerstothemare to be found through 
prolonged experience, the knowledge of workshop 
conditions and operations, and in a thousand and 
one practical matters in the civil, electrical and 
metallurgical world. Careful as the Advisory 
Council on Scientific Research and Technical 
Development is to make no distinction between 
science and technology, and wide as is the expe- 
rience of many of its members, a large number of 
subjects essential to the prosecution of the war are 
outside its scope. We are well aware that Depart- 
ments and Ministries have not hesitated to avail 
themselves as and when required of specialists and 
consultants. Nevertheless, it has always been 


;| War purposes.” 





apparent that an Advisory Council of Engineers 
parallel to the Advisory Councils of Scientists, was 
a real necessity in a war that i is fundamentally a 
war of machines. 

Such a council nowexists intherecently appointed 
Engineers Advisory Committee. Were we to say 
that we are entirely satisfied with the position 
accorded to this new body we should stretch the 
truth. It is too nearly akin to the other Council 
over which Lord Hankey also presides—the 
Scientific Advisory Committee—to be completely 
satisfactory. What is wanted is not only a liaison 
committee between the Government and engi- 
neering, a committee whose principal duty will | re 
be to answer questions put to it, but an active body 
of engineers who will put forward proposals and 
who will enjoy the power to see that those pro- 
posals are carried out, either experimentally or 
practically. Fortunately, the terms of reference, if 
they are generously interpreted, will permit action 
of that kind. The second term invites the Com- 
mittee “ to suggest means of improving or supple- 
menting the methods adopted by Government 
Departments for utilising engineering science for 
The third instructs it to advise 
on problems connected with the development of 
new engineering devices; the third, to examine 
new ideas or devices; and to test their technical 
validity. The one defect in these terms is that, it 
read literally, they limit the activity of the Com- 
mittee ; it must be strictly advisory, it must not 
be creative. It is not encovraged—save in a limited 
way by the second term—to originate anything, and 
to put forward its own proposals for the solution of 
technical problems. But an able and sympathetic 
chairman will be able to get round that obstacle 
and encourage the Committee to do something 
more than sit in judgment on questions that the 
Government submits to it. The country requires 
at the present time that trained and expert minds 
should be encouraged to originate proposals for 
the solution of the great war problems. On the 
scientific side that is being done by the Advisory 
Council of Scientific Research ;» on the purely 
technical side it has not so far been attempted. 
Now we have a Committee which may, if well 
handled, form the kernel of an organisation which 
will bring technical knowledge and experience to 
bear. Everything depends upon how it is used. 
The potentiality for great developments and 
invaluable service is there. If the Committee is 
hampered by indifference, red tape. and dilatoriness 
it will achieve nothing ; if it is used with intelli- 
gence, energy and imagination it is quite possible 
that it may be able to bring before the Government 
proposals that will change the whole course of the 
war. Science has done noble service, but it has left 
some problems unsolved ; now, if it is given a fair 
chance and proper encouragement, technology 
may not only grapple with the old problems, but 
put forward new and radical proposals of the first 
moment. 

There is another aspect of the Committee on 
which two words may be said in conclusion. For 
many months the opinion that’ engineers must 
have a competent representative body has been 
gaining momentum. The idea is by no means new. 
From time to time for many years past individual 
engineers have discussed the desirability of forming 
such a body and some definite propositions have 
been put forward. The latest proposal was made 
by Mr. J. R. Beard in his presidential address to 
the Institution of Electrical Engineers. Hitherto 
such schemes have not been received with sufficient 
sympathy to ensure their success. But at length 
something i is being achieved. It is not difficult to 
see in the new Engineering Advisory Committee 
the foreshadowing of the formation of a thoroughly 
representative. permanent body of engineers which 
will be habitually consulted by the Government of 
the day on matters within its sphere, and which will 
be able to handle, for the whole country, questions 
affecting the professional, as contrasted with the 
industrial, side of engineering. 


Canal Transport 
In wartime, of necessity, the industrial activities 
of any country are directed towards an ever- 
increasing production of warlike goods, to a rate 
ot production, indeed, which, though tragically 
directed towards the manufacture of the means of 





destruction, far exceeds that of quiet peaceful 
years. The rush of industry, to be properly main- 
tained, strains to the uttermost the transport 
resources of the country just at that very time when 
those same resources are called upon to bear and 
make way for the huge transport of troops and their 
equipment, whilst hindered, perhaps, by damage 
inflicted by the enemy through aeriat activity. It is 
too tremendous a task for peacetime transport 
organisations to undertake. Government contro] 
becomes a necessity, and here in this country the 
Government has set about its task with, at least in 
recent months, some signs of energy. Considerable 

re-organisation has been brought about, in the 
War Transport Council a body has been set up to 
provide for co-ordination, and only last week it 
was announced that Mr. F. J. Leathers had been 
appointed Minister of Shipping and Minister of 
Transport and that these two Ministries are 
soon to be merged into a single Ministry of 
Wartime Communications. By its appointment 
of Mr. Frank Pick to investigate the position 
and possibilities of the canal industry as a whole, 
the Government has shown that it does not intend 
to neglect as a means of transport that which has 
for many years been the Cinderella of the transport 
industry. It may be safely assumed, in fact, that 
whether their operation can be proved economic or 
not, the Government intends to make all the use it 
can of the canals so long as hostilities continue. 
For in war mere cost becomes subservient to 
necessity, a fact demonstrated nowhere more 
clearly than by our enemy’s totally uneconomic and 
costly development of processes for the making of 
oil from coal to meet his imperative need for home- 
produced liquid fuel. Use is already being made of 
the canals. It is for Mr. Pick to report to the 
Government how best more use may be made of 
them rather than to consider whether there is 
economic justification for the step. 

But even though the canal companies may for 
the duration of the war be able to bask in some faint 
economic sunshine, it is not wartime conditions 
that are of importance to them but those which 
are to rule when peace returns. If canals are to be 
developed now to meet a wartime necessity it is 
important that when the work is undertaken some 
thought should be given to post-war operation. 
Special characteristics distinguish waterway from 
competing road, rail, and coastwise shipping 
interests. Inland water transport is not speedy. 
Broadly, it may be said to be best suited to the 
carriage of goods in bulk, such as coal and oil and 
other raw materials, the supply of which must be 
regularly maintained, but which are not so perish- 
able that delay in transport will adversely affect 
them. In the past, canals, like other forms of 
transport, have suffered from the general com- 
petition. Since they are suited particularly to 
the long-distance carriage of heavy loads, 
their rivalry has lain more particularly against 
the railways. Mr. John Miller, in his chairman’s 
statement to the shareholders of the Grand 
Union Canal Company, whose annual meeting was 
reported in our last issue, asked whether the 
canal industry could expect the railways, that own 
so many of the canals, to develop them on modern 
lines when it was against their interest to do so ? 
That is a valid question, and one to which Mr. 
Pick may give an answer. It yet needs proof, 
however, that even were they so developed, as 
Mr. Miller desires, our waterways could compete 
with other forms of transport on a sound economic 
basis. In his same chairman’s statement, Mr. 
Miller drew again the oft-made comparison between 
the state of our inland water transport and that of 
Germany, Belgium, and France. It is perhaps a 
dangerous comparison for the unwary to consider. 
Conditions here are far different from those pre- 
vailing on the Continent. Britain is a hilly land, 
not overwell endowed with long navigable rivers. 
It has no great flat areas, such as are to be found 
in Holland, Belgium, Northern France, and 
Germany, no noble lengths of deep navigable rivers, 
such as the Rhine and Danube, penetrating far 
into the land. Our rivers, if they are to bear 
traffic, need to be canalised, and our canals 
must climb hills over watersheds by many 
locks. Capital costs run high, and yet, since few 
places in this island lie far distant from the sea, 
the competition, not only of railways, but of coast- 
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wise shipping, too, must be faced. Many a con- 
suming industry, for instance, receives supplies of 
coal direct by sea, from colliery to stockyard, in 
the same bottom. It was not for nothing that Mr. 
Miller referred in particular to the Midlands as 
‘‘ the very heart of the canal industry from a traffic 
standpoint,” and suggested ‘“‘ Birmingham as a 
port is no dream.” For the Midlands, in this 
country, is the area furthest removed from the 
sea, and least affected by its competition. 

Mr. Miller sees salvation for the canals in amalga- 
mation under Government direction into four large 
groups, relieved of the dead hand of the railways. 
He believes by the use of canals our costs of raw 
material transport might be lowered and our indus- 
triesthus made more capable of meeting Continental 
competition. Mr. Miller, as the chairman of a great 
canal company, is not likely to be idly dreaming. 
But, as always, the matter comes down to one of 
cost. The development and rationalisation of our 
inland waterways is a costly project. No amalga- 
mation could be of the least avail unless the cost 
of carriage was so reduced as to compensate for 
the lack of speed. Co-ordination of transport is 
“in the air.” It is as certain as anything can be 
certain that some form of co-ordination will be 
retained at the conclusion of hostilities. It will 
depend on the rates structure then built up and 
upon the differential that can be allowed in favour 
of the canals whether our waterways regain pros- 
perity or are forced to fall back into decay. 


« 
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Ir is the duty and the privilege of engineers, 
according to a well-known definition, to direct the 
great sources of power in Nature to the use and 
convenience of man. It would be unfair to the 
framers of this compendious phrase to suppose that 
they excluded from their purview the ultimate 
source of all terrestrial power—the sun. Yet until 
Parliament, inspired at last by Mr. Willett’s cam- 
paign, decided to intervene in the matter, engineers 
were content to let the sun rise at any time it liked. 
[f it chose to start shining before five o’clock in the 
morning on a fine warm day in June, at a time when 
nobody was about, well, that was its own business. 
But since “ early to rise’ is proverbially co-ordi- 
nated with ‘“ early to bed,” it had the bad habit of 
setting long before anyone wanted it to. So, 
during the last war, when hours of labour generally 
had to be adjusted, the sun was required to conform 
to the existing scheme of things, and Parliament 
ordained that for a certain period of the year it 
should set an hour later by the clock, but could 
take the extra time off in the morning. Sure 
enough, on the appointed day the change took 
place, and without consternation, save on the part 
of those who had moved the hands of their watches 
backwards instead of forwards the night before. 
And even they might be excused their inadvert- 
ance, for, as Eddington has pointed out, there is 
no criterion of the direction of time except the 
increase of entropy of the universe, and this is 
too large a subject to be investigated late on a 
Saturday night. The sun itself co-operated in the 
new ordinance without protest, except possibly 
for a few extra spots on its face, and it was found 
to rise and set just as regularly under the new dis- 
pensation as under the old. 

The day when the sun was first compelled to make 
the hour of its downsetting and uprising conform 
to the use and convenience of man, undoubtedly 
marks a step in man’s mastery over Nature. 
“Time,” as Shakespeare says, “travels in divers 
paces with divers persons,” ambling, trotting, or 
galloping according to the circumstances, but 
whether it goes fast or slowly, the alternate spells 
of light and darkness are inexorable facts. The 
success of the earliest attempt to manipulate the 
hours of daylight led, at the beginning of the 
present war to a lengthening of the controlled 
period, and then to the extension of “ summertime” 
right through the winter. The sun had to rise and 
set an hour later than its age-long practice through- 
out the whole year, which certainly had the advan- 
tage of avoiding those mornings in spring and 
autumn, when our feelings on waking are depressed 
or exalted by the unaccustomed position of the 
hands of the clock. But, lest, deprived of these 


sunrise is ours t@ command, we have now super- 
summertime, in which the sun has been made to 
rise yet an hour later than it had to do last summer. 

It is clear that, sooner or later, we shall have to 
make up our minds what we really want the sun 
to do, and then act with unanimity and firmness. 
Most people would be glad to avoid those discon- 
tinuities associated with the present method of 
control which favour hasty breakfasts and missed 
trains when summertime starts, and cause a sudden 
and unwelcome onset of darkness when it ends. 
The ideal plan would be to make both sunrise and 
sunset take place at fixed hours throughout the 
year, but unfortunately we cannot tie both ends of 
the day to the clock because the period of daylight 
varies. The invention of summertime proves that 
the hour of sunset is considered the more important. 
Is it not, then, our manifest duty to decide on some 
hour, say, nine o’clock in the evening, at which 
the sun should always set, and then take steps to 
compel it to do so? This would not be a very 
difficult matter. We should merely have to incor- 
porate. in our clocks and watches a mechanism to 
advance and retard the motion of the hands con- 
tinuously and appropriately throughout the yearly 
cycle, and the sun would have to set every night 
at its appointed hour, just as regularly as it used 
to arrive at its meridian at noon. 








Letters to the Editor 
(We do not hold ourselves responsible for the opini 
correspondents.) 
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LONDON’S WAR WEAPONS WEEK 


Sir,—If the time at my disposal and the strength 
of my hand permitted, I should like to write a personal 
letter to every citizen of London asking for co-opera- 
tion in making London’s War Weapons Week— 
commencing on May 17th and culminating on Empire 
Day, May 24th—an outstanding success. 

While all the Metropolitan Boroughs, the neigh- 
bouring Essex towns and the county of Middlesex 
are co-operating, the City of London is naturally 
expected to take the lead. 

It is my belief that the citizens of London, its great 
commercial organisations, financial houses, éxchanges, 
and markets, and all those whose interests are centred 
in our ancient city, will welcome this opportunity 
to show the world, by making a truly magnificent 
response to this effort, how determined we are that 
the war shall be pressed to a victorious conclusion, 
and that to this end our sea, land, and air forces shall 
be provided with all the weapons of war they need. 
The different forms of War Bonds to which the 
public are invited to subscribe are the following :—- 


24 per cent. National War Bonds, 1946-48. 

3 per cent. Savings Bonds, 1955-65. 

3 per cent. Defence Bonds (limit £1000). 
In addition, individuals may make deposits in : 

The Post Office Savings Bank ; 

The Trustee Savings Banks ; 
and purchase 

National Savings Certificates. 
I need hardly point out that investment in any of 
these provides the finest security Great Britain can 
offer, a good rate of interest, and the satisfaction of 
assisting the country in the war effort. 
The eyes of friends and enemies alike are upon us. 
Let us encourage the former and strike a deadly blow 
at the latter by making a record .contribution to 
victory in London’s War Weapons Week. 

Gro. H. WILKINSON, 
Lord Mayor. 

Mansion House, London, E.C.4, 

May 7th. 
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SHORT NOTICES 
Hydraulic Measurements. By Herbert Addison. 
London: Chapman and Hall, Ltd. 1940. Price 21s. 
—There are few technical matters connected with 
measurement upon which greater diversity of opinion 
exists than in those concerned with the flow of liquids. 
The author of this excellent work says very truly in 
his preface ‘“‘ contradictory opinions are expressed 
and maintained with a warmth ordinarily associated 
with political convictions ; whereas one official will 
put unqualified’ trust in the performance of a certain 
instrument, another official of equal standing will 





periodical shocks, we should tend to forget that 


flatly refuse to accept any measurements made with 






that type of instrument.” But however profound 
such differences may be, engineers will agree that 
clear descriptions of the principles upon which 
available instruments and devices operate is desirable. 
In this volume Mr. Addison, who is the Professor of 
Hydraulics at the Fuad I University at Giza, Egypt, 
presents such descriptions with the help of diagrams 
—and a few tone blocks—adding where necessary 
such simple arithmetic as is called for and giving 
worked-out examples. The book is therefore in part 
a textbook and in part a guide. As far as we have 
been able to discover, no recognised method of 
hydraulic measurement is omitted, and an engineer 
who desires to consider the various available methods 
and devices and make a selection from them can be 
safely recommended to examine this work. We shall 
be surprised, indeed, if he does not find what he wants 
in it. Most of the information given is already to be 
found in papers, books and in the publications of 
instrument makers, but it is a great convenience to 
have it collected between the covers of a single 
volume. 


The Iron and Steel Industry. By G. Brown and 
A. L. Orford. London Sir Isaac Pitman and Sons, 
Ltd. 1940. Price 6s.—From time to time we are 
asked for particulars of the processes used in iron and 
steel manufactures. Our correspondents do not want 
detailed answers, but answers in rather general terms 
or descriptions of processes in broad outline. Some- 
times they are non-metallurgical students of engi- 
neering, sometimes engineers working in another 
line of country, and sometimes, just anybody. We 
do our best to satisfy their wants, but are relieved -to 
feel that there is now a little work, that before us, 
that will save us a lot of trouble. The whole field of 
iron and steel manufacture from the raw materials 
onwards is described briefly, but with sufficient 
attention to details to enable one to understand the 
nature of the different processes and to get some idea 
of the reactions that take place. A good book for 
the intelligent general reader, and well illustrated. 


Gears and Gear-cutting : Principles, Practice, and 
Formule. Edited by F. J. Camm. London: George 
Newnes, Ltd. 1940. Price 5s.—This useful little 
volume contains a reprint of a series of illustrated 
articles written by Dr. W. A. Tuplin for Practical 
Engineering. It does not attempt to go into the 
geometry and mathematics of gear and gear tooth 
design, but concerns itself with familiar types of 
straight, helical, and worm gears, and their pro- 
duction. There is a good chapter for the inspector 
on Measuring Gears, and the draughtsman will appre- 
ciate the compilation of formule with which the book 
ends. The only tooth grinding machine dealt with is the 
Maag. A description of the Orcutt system, so largely 
used for the motor-car industry, might have been 
included with advantage. An omission, common in 
books on gears, is that of multiple start worms. As 
a special case of worm design they are not without 
interest. The illustrations, particularly the diagrams, 
are excellent. 


BOOKS RECEIVED 


Electrical Yearbook, 1941. London: Emmott and Co., 
Ltd., 28, Bedford Street, Strand, W.C.2. Price 2s. net. 


Mining Yearbook, 1941. Compiled by W. E. Skinner. 
London: Walter E. Skinner, 15, Dowgate Hill, London, 
E.C.4. Price 20s. net. 


The High-speed Internal Combustion Engine. By H. R. 
Ricardo, F.R.S. London: Blackie and Son, Ltd., 50, Old 
Bailey, E.C.4. Price 30s. net. 


Works Organisation and Management. By E. J. Larkin. 
London : Sir Isaac Pitman and Sons, Ltd., Parker Street, 
Kingsway, W.C.2. Price 35s. net. 


Mastering Momentum. By L. K. Silleox, D.Sc. New 
York: Simmons Boardman Publishing Corporation, 30, 
Church Street. Price 2-50 dollars. 


The Running and Maintenance of Marine Machinery. 
Second edition. London: The Institute of Marine Engi- 
neers, The Minories, E.C.3. Price 7s. 6d. 


Metallurgical Practice. Second edition. 
Hayward. London: Chapman and Hall, 
Henrietta Street, W.C.2. Price 38s. net. 


Electric Power Stations. Vol. I. By T. H. Carr, A.M.I. 
Mech. E., A.M.I.E.E. London: Chapman and Hall, 11, 
Henrietta Street, W.C.2. Price 30s. net. 


Concrete Products and Cast Stone. By H. L. Childe. 
Seventh edition. London: Concrete Publications, Ltd., 
14, Dartmouth Street, S.W.1. Price 8s. 6d. 


Drawing and Development for Practical Welding. By 
F. W. Sykes. London: Sir Isaac Pitman and Sons, Ltd., 
Parker Street, Kingsway, W.C.2. Price 4s. net. 


Industrial Electrochemistry. Second edition. By C. L. 
Mantell, Ph.D. London: McGraw-Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 38s. 


Steam Power Stations. Second edition. By G. A. 
Gaffert, Sc.D. London: McGraw-Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 31s. 6d. 


Accuracy in Machine Tools: How to Measure and 
Maintain It. By Dr. Geo. Schlesinger. London: The 
Institution of Production Engineers, 36, Portman Square, 
W.1. Price 3s. 

Reinforced Concrete Chimneys. By C. P. Taylor, 
F.G.G.L., M. Inst. C.E., and L. Turner, B.Sc., M. Inst. C.E. 
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Ait Force Targets in Germany 


No. 


XX 


(Continued from page 244. April 4th) 


DUSSELDORF AND ITs ENGINEERING INDUSTRY 


is close upon a year, right up to the last few 
days, attacks have been made by the Royal 
Air Force Bomber Command on important military 
targets in the area around the Rhineland city of 
Diisseldorf. In the main they have been directed 
against railway marshalling yards, inland port 
docks, stores of oil and grain, aerodromes, 
armament works, and iron and steel works. Some 
account of the city and the engineering industries 
with which it is surrounded will therefore be of 
interest to our readers. Diisseldorf has a long 
history and its industrial development dates back 
to Napoleonic times and earlier. With its popula- 
tion of over half a million people it is one of the 
largest cities of the Rhineland and Westphalia, 
and it owes its commercial importance to its central 
position on the Rhine and well-planned transport 
communications, which include not only the River 
Rhine and its inland canals, but large railway 
marshalling yards serving the Aachen and Munchen- 
Gladbach-Rheydt areas, important road connec- 
tions with the “ Autobahn,” and air connections 
with all parts of Germany. 

The city itself lies on the right bank of the Rhine, 
at a point where the river, mak2s a double bend, 
and, as our sketch map shows, encloses the city’s 
inland port, which is, after Duisburg-Ruhrort, one 
of the principal ports of the Northern Rhine. On 
the opposite bank lies the town of Neuss, with its 
long shipping history and a port development 
which during the last few years has been greatly 
increased. The older part of the city of Diisseldorf 
is pleasantly situated, and the main street, named 
the K6nigsallee and the Schlageter Allee, is lined 
with chestnut trees and forms the principal shop- 
ping centre. Not far from this street is the 
Wilhelm-Marx-Haus, which was built between 1922 
and 1924, and is one of the newer multi-storied 
office buildings of the Rhineland. Proceeding to the 
river, the Rhine Promenade is reached, with the 
Planetarium, and the two State museums, the 
Reichswirtschaft Museum and the Stadtische 
Kunst Museum, which are laid out in former 
exhibition grounds. As well as being an art centre, 
Diisseldorf has become famous as an exhib.tion 
centre. In 1902 the World Industrial Exhibition 
took place, and it was in the part of the city 
reserved for that exhibition that space was set apart 
for the present museum centre. Other exhibit.ons, 
we may recall, were the Gesoli Exhibition of 1926 
the Foundry Trades Exhibition of 1936, and the 
Schaffendes Volk, or “‘ Nation at Work ’’ Exhibition 
of the year following, which was promoted by the 
Verein Deutscher Ingenieure and the Verein 
Deutscher Eisenhiittenleute to show the results 
of the Four Year Plan. That exhibition, which 
effectively displayed simplified machine and struc- 
tural designs and new developments in high duty 
alloys and plastics, was described in two articles 
which appeared in our issues of October 15th and 
22nd, 1937. 

From the exhibition site alongside the Rhine 
Promenade a good view is obtained of the fine road 
bridge which spans the river near the Planetarium. 
It was completed in 1928 and was renamed the 
Skagerrack bridge in commemoration of the Battle 
of Jutland. The main spans are two in number and 





they are of the bow lattice pattern, while there is 
one approach span on the right bank and three 
flood spans on the left bank of the river. The total 
length of the bridge includes two main spans, each 
181-250 m. in length; the approach span, 
60-260 m.; and the three flood spans, 63-260 m., 
57-024 m., and 50-668m., respectively. The 
original width of the bridge was fixed at 14-2 m., 
consisting of an 8-2 m. carriageway and a 3m. 
wide footway on either side. Later it was 
decided to widen the bridge to 26-60m. by 
using double supports for the roadway and carrying 
out extensions at the sides wide enough to take a 
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SKETCH MAP OF DUSSELDORF AND NEUSS 
single line of electric tramways, a footway being 
provided between the two rows of supports. By 
this means a clear way is reserved for motor 
traffic. The bridge was designed by the Gutehoff- 
nungshiitte and the main contractor was the firm 
of Philip Holzmann, of Frankfort-am-Main. The 
architectural designs were supplied by Professor 
Schill, of Diisseldorf. 
THE Port or DussELDORF 
of Rhine shipping go back 


The records 


a thousand years, but the real development of 





the port of Diisseldorf may for our purpose 
be conveniently referred back to 1885, when the 
first regular service between Diisseldorf and London 
by Rhine ships was established. In 1890 the 
foundations of the present harbour system were 
laid by the late Oberbaudirektor Francius, of 
Bremen, who was responsible for the construction 
of Bremen harbour. The works carried out under 
that plan were completed in 1896 and after that 
date further extensions in the lay-out of the 
port and the scope of the Harbour Administration 
were made. In 1909 berthsat Heerdt were acquired, 
while in 1928 and 1929 the harbours at Reisholz 
and Benrath came under the Diisseldorf Harbour 
Administration. At the present time the total area 
of the harbour is about 200 hectares, or close upon 
500 acres, with a total quay length of 11 kiloms. As 
will be seen from our sketch map, considerable 
room has been left for future extensions. The 
basins are six in number and are served by a con- 
necting channel. Two of them, the Customs 
Harbour, used by the London-Rhine ships, and the 
Berger Harbour, are shown in accompanying 
engravings. ‘The lifting facilities are modern in 
design and include over seventy cranes with capa- 
cities of from 1} up to 25 tons, besides several 
loading bridges for handling coal and iron ore. 
Taking the whole water front under the Harbour 
Administration, it is safe to say that it offers river 
access to no less than 150 industrial firms. Many 
fine blocks of warehouses have been built and 
modern silos for the storage of grain, one of which 
we illustrate herewith. The returns for the years 
just prior to the outbreak of the war indicated a 
growing home and export trade, and between 
1,500,000 and 2,000,000 tons of goods were handled 
during the year, half of which, it is stated, were 
export goods. Some 16,000 ships, most of them 
self-propelled vessels, visited Diisseldorf in the 
course of a year. 

Some reference must be made to the oil 
industry centred at the port, which is no less 
important than its iron and steel trade. An 
important refinery is that belonging to the 
Deutsche-Americanische Oel Gesellschaft, which 
is situated within the port area. Some of the 
storage tanks are shown in the view of the railway 
bridges and port reproduced below. Other storage 
centres are grouped in other parts of the Diisseldorf 
industrial area and also at Neuss. The amount of 
oil handled annually amounted, before the war, to 
close upon 250,000 tons, which included 10 per cent. 
of the mineral oil produced in Germany. The total 
capacity of the storage tanks is over 50,000 tons. 

Finally some reference must be made to the 
important railway connections at the port and the 
large marshalling yards, some of which are indi- 
cated in our plan. Enough has been said to estab- 
lish the importance of the port in Germany’s war 
effort. 


THE Port or NgEvss 


The port of Neuss across the Rhine—see the 
accompanying map—is also an important trade 
centre. It is an old Roman and Hanseatic town 
and its port developments date back to the end of 
the thirteenth century. The present harbour, with 
the Erft connecting canal and the five basins, 
celebrated its centenary in 1937. The total area of 
the harbour is 52 hectares, or about 128 acres, 
giving water access to about a hundred industrial 
firms which since 1900 have established themselves 
on sites near the harbour. The harbour is well 
connected. with the surrounding area by road and 
rail, and its trade is extensive, between 10,000 
and 12,000 ships calling at the harbour yearly 
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before the war. Large coal and oil bunkering 
facilities are available. 


Some INDUSTRIAL ACTIVITIES 


In the accompanying sketch map it has only 
been possible to indicate some of the principal 
industrial establishments around the city. These, 
it will be noted, are mainly of an engineering 
character, but there are also several large chemical 
and glass works. The industrial areas are situated 
outside the old residential part of the city, in such 
centres as Diisseldorf-Rath and Diisseldorf-Grafen- 
burg, &c. To the north will be seen the Mannes- 
mannréhren-Werke A.G., which was formed as a 
combine in 1890 and has since been widely deve- 
loped. The basis of the company’s work is the 
manufacture of seamless tubes by the process 
associated with the names of Max and Reinhard 








VIEW OF THE BERGER HARBOUR 


Mannesmann. ‘The company has its own sources 
of ore, steel] and coal and is associated with large 
plate and medium and thin sheet rolling mills, 
while later additions have included efficient rod 
and section mills. The combin> has a large 
research section. In the same area is the works of 
the Maschinenfabrik Sack G.m.b.H., which is 
engaged in the production of rolling mill and 
steel works plant, hydraulic machinery for 
shipyards and constructional engineering works. 
Some of the machinery produced in these works is 
among the largest ofits kind. Other factories in this 
district are those of Rheinmetall & Borsig, which 
specialise in forgings and pressings, light machinery 
and the production of armaments: the IG. 
Metallwerk, and a branch works of the Deutsche 

















ONE OF THE NEW GRAIN SILOS 


Metallgesellschaft. Not far distant from the main 
railway station are situated the works of the 
Schiess Aktiengesselschaft, formerly Schiess- 
Defries. This works is well known as the producer 
of large machine tools, such as planers and boring 
mills, and special lathes and milling machines. 
A description of the erecting and machine shops 
of this well-equipped factory was given in our issue 
of October 2nd, 1936, in which we also illustrated 
the works of the Mannesmannréhren Werke and the 
Machinenfabrik Sack. That article, together with 
two further articles published on October 9th, 
16th and 23rd.of the same year, dealt with Rhine- 
land visits paid on the occasion of the autumn 
meeting of the Iron and Steel Institute, which, at 


hiittenleute, was held in Diisseldorf, visits being 
made to works in all parts of the Rhineland. 
Further works include the Deutsche Réhren- 
werke A.G., Werke Phoenix, Diisseldorf, and the 
large furnaces and steel works of the Press und 
Walzwerk Aktiengesellschaft, of Diisseldorf- 
Reisholz, which specialise in the production of 
steel tubes, forged drums for boilers, and con- 
tainers, all of which are of seamless construction. 
Other works on the same side of the Rhine include 
those of the Gutehoffnung -hiitte Oberhausen A.G. 


Haniel und Lueg. At this factory machinery for 
steel works, mines and waterworks is made, 
and another section deals with forgings and repair 
parts for marine engineering shops. Not far 
distant from these works is the municipal gasworks, 
while on the Rhine, as shown in the lower part of 
our map, is the electric power station. 

Reference to the large oil refineries in the port 
areas of Diisseldorf and Neuss has already been 
made, and further works on the Neuss side of the 
river which may be mentioned are the Bohler 
steel works, which are devoted to the production 
of special alloy high-duty steels for the automobile 
and armament industries. Close to the port of 
Neuss are situated the large factories of Bauer und 
Schaurte, the makers of high-tensile bolts and 
screws, specially designed for light construction, 
and the works of Heinrich Koppers, whch produce, 
linings for steel furnaces. No detailed reference is 
given to the particular targets attacked in the 
various raids in many of the Air Ministry reports, 
but our article will indicate the importance of 
Diisseldorf and its many engineering works in the 
war effort of Germany which it is the task of the 
Bomber Command to hinder and slow up as much 
as possible. 








The Iron and Steel Institute 





THE annual report on the proceedings and work of 
the Iron and Steel Institute during the year 1940, 
and the statement of accounts for the same period, 
were submitted by the Council for the approval of 
members at the seventy-second annual general meet- 
ing on May lst. For the convenience of members 
some sections of the report include information up 
to March 31st, 1941. It is stated that the activities 
of the Institute have been maintained, but have been 
adjusted to meet wartime conditions. Both the 
annual and autumn meetings were held, and though 
the programmes were necessarily curtailed, they 
were well attended and the discussions were satis- 
factory. Publication of the Journal and Bulletin of 
abstracts was continued. Considerable use was made 
of the Library and Information Departments by the 
Services, Government Departments and the Industry. 
Research activities carried on in conjun¢gtion with 
the Iron and Steel Industrial Research Council were 
extended and research programmes adjusted to 
include problems of urgent importance. 

The membership of the Institute at December 31st, 

1940, was 2666, a decrease of 38 from the record 
figure of the preceding year. During the year under 
review 156 new members and 61 new associates were 
elected. These include 97 members and 25 associates 
nominated by companies which subscribe to the 
special subscriptions fund, and 26 members and 27 
associates who joined under the scheme of collabora- 
tion with the Institute of Metals. Two associates 
were elected under the special arrangement with the 
American Institute of Mining and Metallurgical 
Engineers and one under the arrangement with 
Jernkontoret. Nineteen associates were transferred 
to membership and five former members were 
reinstated. Thirty-nine members and two associates 
resigned and the deaths of thirty-one members were 
reported. 
The balance sheet shows thas the Institute’s 
reserves were strengthened during the year, and the 
income and expenditure account that the war had had 
little adverse effect on current finances, largely owing 
to substantial economies. A reduction in several 
sources of income must, however, be anticipated in 
future. Both accounts show the importance of the 
house fund and of industrial subscriptions in assuring 
a satisfactory financial position. 

The Bessemer Gold Medal for 1940 was awarded 
to Dr. Andrew McCance in recognition of his original 
investigations into the application of the laws of 
physical chemistry to the open-hearth process and 
his critical examination of the thermodynamics of the 
process ; of his valuable scientific papers ; and of his 
services in the application of science to the iron and 
steel industry in Scotland. 

The Council.awarded the Bessemer Gold Medal for 
1941 to Dr. T. Swinden in recognition of the value of 
his original investigations in the metallurgy of steel 
and of his eminent services in the organisation and 
direction of research in the steel industry. 

No award was made of the Andrew Carnegie Medal 
during 1940. 


at Diisseldorf-Grafenberg, formerly the works of |‘ 


to Mr. B. Yaneske for his paper on ‘* The Manu- 
facture of Steel by the Perrin Process.”” The paper is 
pfinted in the No. II volume of the Journal of the 
Tron and Steel Institute for 1940. 

No papers were submitted in 1940 in competition 
of the prize offered by Captain C. A. Ablett, managing 
director of fhe Cooper Roller Bearings Company, 
Ltd. The Council has accepted Captain Ablett’s 
offer to renew the prize, value £50, for 1941; by 
agreement with him the conditions governing the 
award have been altered and are now as follows :— 


(a) Competing papers shall deal with a subject 
connected with engineering in iron or steel works. 

(b) Competing authors shall be British subjects 
employed in the iron and steel industries of Great 
Britain or the British Empire. The competition 
shall be open to both members and non-members 
of the Iron and Steel Institute. 

(c) The decision of the Council of the Iron and 

Steel Institute shall be final as to whether a paper 
is eligible and on all matters arising out of the 
award of the prize. 
Competing papers should be marked “ Ablett 
Prize Paper,’”’ and should reach the Secretary of the 
Institute not later than May 3lst, 1941. The 
successful paper will be presented at the autumn 
meeting and printed in the Institute’s Journal. 








Sixty Years Ago 





RED-HOT BOILERS 


In a leading article in our issue of May 13th, 1881, 
we mentioned the fact that Mr. Lavington Fletcher, 
the chief engineer of the Manchester Steam Users’ 
Association, was about to undertake an interesting 
experiment with a full-sized mill boiler. The boiler 
was to be fired in the ordinary way, and was to be 
allowed to run short of water. Then when the furnace 
crowns had becorhe red hot, cold water was to be 
showered upon them. The experiment was to be 
carried out for the purpose of convincing the sceptics 
that an explosion could not be caused in this way. 
The belief that an explosion could result by turning 
feed water into a red-hot boiler had long been popu- 
larly held, and had on innumerable occasions been 
advanced in explanation of the bursting of boilers. 
The theory was that when the water reached the 
red-hot plates an enormous quantity of steam was 
formed which could not escape, and which resulted 
in the establishment of a pressure in excess of that 
which the boiler could withstand. In our leading 
article we described this theory as absurd. Its 
absurdity, we said, could be demonstrated without 
the aid of Mr. Fletcher’s forthcoming experiment. 
We took as the basis of our argument a wrought iron 
boiler, 30ft. long, with two flues, 2ft. 10in. in diameter, 
and working at 50lb. pressure. With flue plates 
fin. thick, we supposed that a strip of each flue, 
lft. 6in. wide, became through shortage of water 
heated to 1400 deg., and that feed water at 100 deg. 
was turned into the boiler. Taking the specific heat 
of iron at one-seventh that of water and the weight 
of the overheated metal at 1350 1b., we calculated 
that the steam pressure inside the boiler would rise 
from the normal 29 lb. to 150 lb. That was a strain, 
we said, which a 7ft. 6in. shell ought to withstand 
very readily. The bursting pressure of such a shell 
made of fin. plates, double riveted, was, we asserted, 
305 lb. Mr. Fletcher would, of course, get negative 
results from his experiments ; he could not burst the 
shell of his boiler in the manner indicated.... We 
have been unable to find in subsequent issues any 
further reference to Mr. Fletcher’s daring experi- 
ment. We do not know whether it was ever carried 
out or if it were, what results were obtained. We do 
know, however, that the “ absurd belief’? which the 
experiment was intended to exorcise continued to 
prevail and continues to prevail. Even Mr. Fletcher 
himself seems to have found it difficult not to accept 
it. A year or so later, in a summary of his annual 
report for 1881, we find him attributing a disastrous 
locomotive boiler explosion on the North-Eastern 
Railway at Stockton to “ overheating of the furnace 
crown through shortness of water.” 








Rumanian IRon.—According to Swiss estimates, the 
Rumanian iron industry, now controlled by Germany, 
comprises eight bla:t-furnaces, of which four are in 
opera‘ion. Two belong to the Recitza works and two to 
the Sta‘e Ironworks in Hudorra. The German authorities 
will moderni:e the industry, and, to make effective use of 
local low-grade iron ores, it is proposed to erect four or 
five Krupp furnaces of a capacity of 30,000 tons each. 


‘‘ ELECTRICAL ENGINEERS’ - COMPANION.’’—From the 
London Electric Wire Company and Smiths, Ltd., 19, 
Queen Anne’s Gate, Westminster, S.W.1, we have received 
a copy of a small pocket book entitled “ Electrical 
Engineers’ Companion.” It is a compendium of facts and 
formule relating to electrical, general, mechanical and 
hydraulic engineering. In collating and arranging the 
data in the booklet full recognition is given to B.S.L, 
I.E.E. and E.R.A. rulings and ra‘ings and other reliable 
information on many branches of engineering is included 
which has been obtained from other sources. The booklet 
is priced at 3s. 6d. and is available on application.to the 








the invitation of the Verein Deutscher Eisen- 





The Williams Prize of £100 for 1940 was. awarded 


company’s publicity department. 
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Atmospheric Exposure .Tests on 
Copper-Bearing and other Irons 


and Steels in the United States* 


By EWART S. TAYLERSON, Pittsburg, Pa. 
DuRING a discussion with Dr. U. R. Evans when he 
was visiting the United States of America the 
suggestion was made that it would be interesting to 
compare corrosion rates of steels in the States with 
those obtained at the various exposure stations of the 
Corrosion Committee. In 1931 several specimens of 





the Committee’s steels X, Y and Z were received from 


variation in corrosion rate, consisted of nine heats 
(a) three steels of low copper content, two of which 
were experimental crucible heats and the third was a 
commercial open-hearth iron ; (b) two steels, marked 
S and K, from the same re-phosphorised open-hearth 
heats that were exposed by Committee A-—5 of the 
American Society for Testing Materials! at five 
different American locations; (c) a copper-bearing 
American wrought iron ; (d) an acid Bessemer copper 
steel ; (e) two low-alloy steels, namely, a 34 per cent. 
nickel and an experimental chromium-silicon-copper 
steel. 

The specimens were supported on insulators at an 
angle of 30 deg. to the horizontal? Pickled and 
weighed specimens of all materials were exposed 





Table II, together with similar figures for the Corrosion 
Committee’s stations at Sheffield, Woolwich and 
Llanwrtyd Wells. It would seem from the data 
that the American atmospheres are rather less corro- 
sive than the British ones, which have been selected 
to correspond to them as closely as possible. 

The data given in Table II refer to specimens 
exposed for a period of one year, but other sets of 
specimens were exposed for two years. In addition, 
for comparison purposes in connection with other 
tests, duplicate specimens of the two materials § 
and K were exposed vertically and in the 30 deg. to 
the horizontal position.* The results of these tests, 
over one and two years’ exposure, are given in 
Table ITI ; they indicate that less corrosion occurred 
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FIGS. 1 AND 2—RESULTS AT VANDERGRIFT AND KEARNY 
Dr. J. C. Hudson, the Committee’s Official Investi-; simultaneously. After various intervals of time com-| on the inclined specimens. It should be emphasised 


gator. 


At that time the company with which the] plete sets were removed, 


electrolytically ¢leaned 


author is associated started an extensive investigation | and re-weighed. 


on a large number of other materials, so that it was 
possible to include the British steels in exposure 
tests at three locations. While these tests were 


intended to supply information for the commercial! (a) Kearny, 


ExposuRE LOCATIONS 


locations selected were: 
about 3 miles from New 


The three exposure 


New Jersey, 















































TaBLeE I.—Chemical Analysis of the Materials 
| 
Cc, Mn, P, | 8, Si, Cu, Ni, Cr, 
Material. per cent. | per cent. | Per cent. | per cent. | per cent. | per cent. | per cent. | per cent. 
. EET: hel CPUEY! fe SG WTAE PARSE ES. TOES BA 
Committee’s steel X* (0-03 percent.Cu).... 0-18 | 0-61 | 0-041 0-043 0-008 | 0-03 | 0-05 0-04 
Committee's steel Y* (0-26 percent.Cu).... 0-19 | 0-60 0-040 0-043 0-009 | 0-26 0-05 0-05 
Committee’s steel Z* (0-54 percent.Cu)...; 0-20 | 0-62 | 0-038 0-043 0-010 0-54 0-05 0-05 
Committee’s pollution specimens (ingot | 
_ iron) . 0-02 0-05 | 0-013 0-044 0-008 0-07 0-05 0-001 
rimental heat, low Mn and Cu.. ---| 0-015 0-02 0-004 0-038 0-004 | 0-02 0-006 0-003 
ae sae heat, medium Mn, low Cu...| 0-040 0-24 0-062 0-032 0-008 | 0-01 0-002 0-009 
Open-hearth iron, very low Cu... ... 0-018 0-025 0-005 0-019 0-002 | 0-008 0-002 0-01 
Steel S (0-05 per cent. Cu) = 0-040 0-49 0-074 0-042 0-003 | 0-05 0-006 0-09 
Wrought iron (0-29 per cent. Cu) 0-018 0-095 0-096 0-028 0-14 | 0-29 | _ 0-006 
Steel K (0-27 pereent.Cu) .. 0-026 0-47 0-066 0-045 0-003 | 0-27 | 0-03 0-03 
Bessemer steel (0-5 per cent. + Cu) 0-10 0-40 0-107 0-057 0-007 | 0-52 0-002 0-02 
3-5 per cent. Ni steel a 0-043 0-46 0-014 0-027 0-004 0-06 | 3-52 0-16 
Cr-Si-Cu steel a ees 0-11 0-62 0-012 0-006 1-25 | 1:03 | 0-07 3-88 
* See First Report of the Corrosion Committee, Iron and Steel Institute, 1931, cial Report No. 1, pp. 98. The 


original 15 x 10 x in. spe 
Y111510, Y111511; 2112013, Z112014, Z112110, Z112111. 


development of low-alloy steels, the results for a 
number of the American materials have been included 
in this paper as a matter of general interest. 


MaTERIALS REFERRED TO IN THIS PAPER 


The chemical compositions of the materials covered 
in this paper are given in Table I, which has a footnote 


cimens used for rolling the sheets were :—X 110813, X 110814, Xi10910, X110911 ; 


Firat, Y111414, 


York City on reclaimed marine marshes, surrounded 
by many industrial plants, where the atmosphere is 
foggy but does not deposit much soot or cinders ; 
(6) Vandergrift, Pennsylvania, 25 miles north-east 
of Pittsburg, in a river valley on steel mill property, 
an inland industrial atmosphere contaminated by 
soot and cinders ; and (c) South Bend, Pennsylvania 

a rural site, 12 miles from 
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the nearest industry, where 
the atmosphere is free from 
much pollution owing to 
favourable prevailing 
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Curves of Steels Y,S and X 
and Wrought tron (0:29% Cu) 
lie in this§ oreo Bi 
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winds. 

The specimens were 
exposed at all three loca- 
tions in October, 1931. 

A rough comparison of 
the corrosiveness of the 
atmospheres at the three 
American locations and at 
the testing stations of the 
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FIG. 3—-RESULTS AT SOUTH BEND 


‘reference to the Corrosion Committee’s Report as to 
the exact source of the Committee’s steels X, Y and Z. 
These were received in the form of ldin. by 10in. by 
Zin. flat bars, which were hot rolled in packs to 
0-030in. and annealed. This material was then 
pickled and all samples were sheared to 4in. by 6in. 
The American materials, selected to cover a large 








* The Iron and Steel Institute (Corrosion Committee), 
May Ist. 
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4q the Committee’s open- 
hearth iron pollution speci- 
mens, which were forwarded 
by Dr. Hudson in 1936. 
Standard 4in. by 2in. by fin. 
specimens of this material were exposed vertically in 
April, 1936, at the three locations. The losses in weight 
of these apy after one year’sexposure are eligi in 

at Report of Sub-Committee VIII on Field Tests of Metallic 
Coatings,” Proceedings of the American Society for Testing 
Materials, 1938, Vol, 38, Part I., p. 89, Table V. 

2 H.S. Rawdon, ‘“‘ Atmospheric Corrosion Testing,’’ American 
Society for Testing Materia a aS on Corrosion Testing 
Procedures, 1937, p. 42, Fig. 1 








that these two-year tests were made at a later date, 
than the main test and were begun in the spring, so 
that the two sets of results are not strictly comparable. 


DISCUSSION OF THE RESULTS 


The results shown in Table [V, which relate to five 
years’ a pa have been compiled for the British 
steels X, Y and Z in accordance with the ( ‘ommittee’s 


TaBLeE [1.—Comparison of the Corrosiveness of American and 
British Atmospheres 


| 
| Rate of corrosion of 

















standard ingot iron 
| specimens (one year’s 
suprneey. 
Locality. Type of 
atmosphere. 4 fom in E uivalent 
weight. G. oss of 
per 4x2 metal. 
x Fin. In. x 10%. 
| Specimen. | 
eee : et 
“United States. | 
Kearny, New Jersey; Industrial, marine. 7°75 | 3-45 
Vandergrift, Pa. ...| Industrial, inland. 8-34 | 3-71 
South Bend, Pa. ...| Rural. 4-27 1-90 
Great Britain. 
Sheffield.. Industrial, inland; 11-30 | 5-03 
Woolwich. Industrial, inland. 8-40 | 3-74 
Llanwrtyd Wells . Rural. 4-87 | 2-17 
| | 
asia of calculating the rates of corrosion. In this 
connection the curves shown in Figs. 1, 2 and 3 
indicate the wide variation with exposure period of 


atmospheric corrosion rates. It is believed that this 
is due to the progressive formation of rust coatings 
which differ in their protective value. It is interesting 


Tase III.—Comparison of the Corrosion Committee's Ingot Iron 
Pollution Specimens with Steels S and K of the American Society 
for Testing Materials. Effect of the Angle of Exposure. 





| 
| Loss in weight. G. per 4» 2in. 











specimen. 
Locality and Ingot iron, Steel 8 Steel K 
position. Corrosion (0-05% Cu), | (0-27% Cu), 
Committee. A.8S.T.M. ; AS.T.M. 
One | Two | One | Two | One | Two 
year. | years. year. years. | year. | years. 
Kearny,N ewJersey 
Vertical ... 7-75 |11-20 | 6-58 | 9-29 | 5-54] 7-76 
30° to horizontal _ _— 5-46 | 7:42 | 4-59 22 
Vandergrift, Pa. | 
Vertical ..| 8°34 |14-04 | 6-41 [10-21 | 5-54 | 9-07 
30° to horizontal --- —- 5-93 | 8-41 | 5-37 | 7-20 
South Bend, Pa. 
Vertical ... ...| 4°27 | 6-44 | 3-77 | 5-07 | 3-40 | 4-90 
30° to horizontal —- -- 3-14 | 4-41 | 2-97 | 4-09 




















* Mean values for two or three sy throughout 


to note that after an interval of two to three years, 
within the limitations of these tests, the corrosion 
losses appear to be proportional to time and the rate 





8 Fifth Report of the Corrosion Committee, Iron and Steel 
Institute, 1938, Special Report No. 21, p. 67. The results for 
the British stations are mean values for several consecutive 
periods of one year’s exposure. 

* Rawdon loc, cit. 












ap CEERI IEREREES 


Ltn to gan st eR RR NT A RET 


May 9, 1941 


THE ENGINEER 








309 











constant. The actual losses in weight of all twelve 
steels, which were exposed at 30 deg. to the horizontal, 
are given in Table V. 

The results of the tests at the three locations indi- 
cate that the marine industrial atmosphere at Kearny, 
New Jersey, where the specimens remained com- 
paratively clean, was considerably more corrosive 
than that at Vandergrift, Pennsylvania where the 
specimens were subjected to deposits of soot and 
cinders. This increased corrosion rate may have been 
due to the high humidity and the contaminated marine 


Tab_e LV.~-Results of Atmospheric Corrosion Tests on Committee 


Steele X, Y and Z. 


Specimens 6 x 4x 0-030in., exposed at 30 deg. to horizontal. 
Tests begun Oc tober, 1931; duration of exposure, five years. 








Lossin | | Equivalent annual 

weight | corrosion rate. 
Original specimen | (5 years). | Ratio. | ——, —_—__-- 
number. Gper | \In. x 10-3 Oz. per 

| specimen. | sq. ft. 


Kearny, New Jersey (an industrial marine atmosphe ve). 


X110813 \ Cu 0-03%| 53-3 | 

X110814 J approx. 60-8 
Mean 57-1 * 100 1-86 1-15 

Y111413 (Cu 0- 26%) 32-9 | 

Y111414f approx. 34-2 | 
Mean 33-6 5y 1-09 0-68 

! 

Z112013. Cu 0-54%| 29-3 | 

7112014 { approx. | 29-5 | 
| Mean 29-4 51 0-96 0-59 


Vandergrift, Pennsylvania (an industrial atmosphere). 


pa) Se 48-2 | 

pl eee 53-0 | 
Mean 50-6 | 100 1-64 1-02 

| 

pst ee oy 35-0 

Y111414 | 38-6 
| Mean 36:8 | 73 1-20 0-74 

Z112013 . ane 30-6 

Z112014 . cide, betel 32°7 

-7 


| Mean 31 63 1-03 0-64 


South Bend, nay lvania (a rural atmosphere) 
sn 18 


at) ae 6 | 
. 5) ems 20-8 | 

| Mean 19-7 {| 100 0-64 0°40 
i re 15-5 | 
0 ee 17-4 | 

! Mean 16-5 | 84 0-54 | 0-33 
he |) ee ie 15-0 | 
pot 7 14-8 | 

| Mean 14-9 


| 76 0-48 0-30 





marsh atmosphere. The corrosion rates at South 
Bend, Pennsylvania, in the rural atmosphere are very 
much lower, as shown in Fig. 3, and it was necessary 
to plot the results of several steels in a single band to 
avoid confusion. 

It is interesting to note that at these locations the 
effect of the addition of copper in the case of the 
Committee’s steels was much more pronounced than 
that shown in the results published by the Committee 
for other locations. It is believed that this difference 


“‘ Diesel-Line ” Electric Locomotive 


Lastt week we were able to inspect an oil-electric 
locomotive designed by the London Passenger Trans- 
port Board and built in the railway works at Acton. 
It is intended to haul ballast and works trains by day 
or night. The Board terms it a “ diesel-line”’ loco- 
motive, because it can run on the 600-volt traction 
current picked up from the line or on current obtained 
from its own oil engine generator set. The locomo- 
tive is illustrated by the accompanying engravings. 

On the level it can haul trains of 600 tons and on a 
gradient of 1 in 34 trains of 300 tons. In an emer- 
gency it can be used in the tubes. If the results in 


arranged for a three-point mounting on the under- 
frame in order to avoid the danger of distortion due 
to flexing of the latter. The governor is arranged 
for two separate speed settings of 460 r.p.m. and 
675 r.p.m., the former being the idling speed of the 
engine. The increase of the engine speed from 
460 r.p.m. to 675 r.p.m. is effected by means of a 
spring-loaded, air-operated piston, the admission of 
air being regulated by an electro-pneumatic valve, 
remote controlled from the master controllers in the 
drivers’ cabs. The scavenging air is supplied by 
means of a blower of the positive displacement type 
fitted with an air filter and silencer and is gear driven 
from the engine crankshaft. Circulating water and 
lubricating oil cooling is effected by means of a pair 





of radiators, one being mounted on each side of the 








** DIESEL - LINE’’ 


service are satisfactory, locomotives of this type will 
be built after the war to replace steam locomotives 
as they wear out. 

The equipment compartments, drivers’ cabs, 
bogies and certain portions of the underframes of 
two old Central Line motor-cars were used in the 
construction of the locomotive. Limitations imposed 
by the tube loading gauge necessitated a well type 
underframe to house the oil engine and generator. 
The passenger compartments of the old motor-cars 
were cut off, leaving the equipment compartments 
and drivers’ cabs. A new centre portion, including the 





may be due to the specific nature of these industrial 


TABLE V. 


Loss in we peight. 


Kearny, N.J. Industrial marine 
atmosphere. Duration of expo- 
sure, years. 


Material.* 


0-5. | 


| - 
i; 2. 3. ] 
Committee's steel X (0-03! | 
per cent. Cu) 20-1 | 31-1 | 40-2) 44-9} 56-6 
Committee’s steel Y (0-26 } | 
percent.Cu)  ..._ ..., 14-2 | 21-8 | 27-1 | 29-1 | 33-6 | 
Committee's steel Z (0- 54; 
per cent. Cu) *r ; 12-7 | 19-7 | 23-5 | 25-9 | 29-4 
KE xperimental heat, low | | 
Mn and ¥ 36-7) 70-2 i 
Experimental heat, me- | | 
dium Mn, low Cu +! 27-8 | 42-0: 55-4 | 63-7 | 66-6t! 
Open-hearth iron, very| ! 
low Cu. ; 34-0 1-0 


5 
Steel § (0- 05 per cent. Cu)| 20-1 | 28-6 | 37-2: 40-2) 46-4 | 
Wrought iron (0-29 per 


cent. Cu) cee 17-9 | 25-0 | 9 | 37-3 | 44°5 
Steel K (0- 27 per cent. Cu)| 12-9; 19-3 | 25-4 | 27-2 | 31-8 
Bessemer steel (0-5 per; | 

eent.Cu) . ...| 11-3; 16-3] 20-6] 22-1} 24-9 

3-5 per cent. Ni steel | 8+2) 12-4] 13-8] 15-0] 16-6 
Cr-8i-Cu steel... ... ...| 7:9] 9-0; 9-9 10-9 | 


t u 


* The results for the Committee's steels X, 


t This loss is for forty-two months’ exposure. 


atmospheres, which seem to have a pronounced ten- 
dency to form harder and more adherent scales on the 
high-copper steels. The differences noted are con- 
siderably less under rural conditions. 

The results of the whole test confirm those of other 
investigators, in that very pure materials low in 
copper have high corrosion rates, which, however, 
are decreased by the slight additions of manganese 
and phosphorus. Among the commercial steels it is 
apparent that the effect of phosphorus is beneficial 
when combined with copper. The two higher-alloy 
steels show a significant increase in corrosion 
resistance. 











Results of the Tests 


Y and Z are mean values for two sheet 
the original flat bar specimens (cf. Table I, footnote, and Table TV). 


well of the underframe. was constructed and the ends 


G. a 6x 4x 0-030in. specimen. 
V enderarift, Pa. Industrial South Bend, Pa. Rural 
atmosphere. Duration of expo- atmosphere. Duration 


sure, years. of exposure, years. 





38°5 | 50-6); 4-1 11-3 





11-3 | 19-7 | 24-9 | 28-3 | 36-8 | 3-9} 10-0] 12-8 |. 16-5 
i } 
] } ' 
11-8 | 18-1 | 22-5} 25-6 | 31-7] 3-9] 9-6! 12-0} 14-9 
| 
30-8 | 47-0 - | 8-7 | 19-5 | 25-8} 37-2 
' 
19-0} 29-3 41-9) 47-5 | 64-0] 6-3 14-2] 18-2 | 23-9 
i ' 
t } 
26-9 | 42-7 | 65-5 | | | 6-6; 14-7) 19-7] 28 
14-7 | 22-6 | 27-7 | 35-2 | 44-3} 4-4) 10-7 | 4-4 | 17-9 
| | 
14-4} 24-6) 31-0 | 36-2) 44-7] 5-6) 12-9) 15-8] 19-8 
10-3 | 16-9 | 21-8 | 26-9} 33-0! 4-4) 9-7) 12-0] 14-7 
| | | 
9-5 | 15-9 | 20-1 | 21-6 | 27-41 3-8) 8-3} 10-6] 11-5 
6-7} 9-8) 12-0] 13-6! 15-7| 3-9] 8-3) 9-5] 11-2 
5-9 7-0 7: 10-1} 3-5 5-3! 5-8 6-9 


specimens, each prepared from one of 


of the old motor-cars were joined to it to form the 
new vehicle. The roof panels over the engine com- 
partment and the side louvres and windows are 
removable to give easy access for the maintenance of 
the engine, generator and equipment. The loco- 
motive can be controlled from either end. 


PowrER Unit 


The engine is of the Petters super-scavenge, airless 
injection, two-stroke cycle, cold starting type. It 
has six cylinders with 8}in. bore and 13in. stroke and 
is capable of developing 506 B.H.P. at 675 r.p.m. 
and on overload 640 B.H.P. at 675 r.p.m. for seven 
minutes. The engine crank case is extended to 








accommodate the generator feet and the whole is 








ELECTRIC LOCOMOTIVE 


locomotive. The fans are arranged to draw air from 
louvres in the engine compartment and discharge it 
outward through the radiators, thus ensuring adequate 
ventilation of the engine compartment. The fans are 
vee belt driven from a cross shaft, this in turn being 
driven from an extension of the generator armature 
shaft. A forced feed lubrication system is employed 
with separate chain-driven pressure and scavenging 
oil pumps. 

The engine is started by means of compressed air 
at a pressure of approximately 350 Ib. per square 
inch. The apparatus consists of starting air gear on 
the engine and one storage receiver which is charged 
through a reducing valve from two high-pressure 
cylinders charged to 1800]lb. per square inch. A 
number of safety devices are fitted to guard against 
damage to the engine and these include a lubricating 
oil pressure switch and an overspeed cut-out. 

The generator, supplied by the Brush Electrical 
Engineering Company, Ltd., is a level compounded 
shunt generator, designed to operate at 675 r.p.m. with 
a continuous rating of 750 amperes at 450 volts with 
temperature rises in accordance with B.S.S. 173 for 
Class B insulation. The generator armature is carried 
in one self-aligning roller bearing and is supported 
at the opposite end by means of a Wellman-Bibby 
coupling which is designed to eliminate as far as 
possible all crankshaft resonances due to torsional 
vibrations. The generator is self-ventilated by 
means of a fan at the commutator end. 


. ELEectricaL EquirpMENT 


The electrical equipment is arranged to operate 
from power obtained from the line at 600 volts or, 
alternatively, from the oil engine generator set at 
450 volts. The change over from line to oil engine 
generator is effected by means of a drum switch, 
which can be operated only when unlocked by means 
of the driver’s reverser key, thus ensuring that no 
power current shall be broken at the switch contacts. 

The traction equipment consists of two series- 
parallel equipments with automatic relay-controlled 
notching and is housed in the two end compartments, 
which originally formed the equipment compartments 
of the Central Line motor cars. The master con- 
troller has three positions: (1) shunting notch, (2) 
series, (3) parallel. When operating from the line 
supply these equipments function, in the normal 
manner and provision is made for cutting out either 
should it become defective. 

Owing to the limited maximum output of the oil 
engine generator set it was not possible to allow the 
two equipments to notch up together in parallel. 
Under these conditions the control:is modified so that 
when changing from full series into parallel one 
equipment drops out while the other notches up in 
parallel. This condition is maintained until. this 
leading equipment has reached full parallel and current 
demand has fallen to half the maximum permissible 
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generator current, when a current relay ‘operates 
and the second equipment is again brought in and 
notches up into full parallel. -A circuit breaker is 
provided with both an instantaneous action and time 
delay mechanism to protect the engine against 
excessive overloads. Provision is made by means of 
a selector switch for either equipment to notch up first 
in parallel, so that should one equipment become 
defective the remaining one can operate to the 
parallel position. 

A large part of the traction and control equipment 
is that originally in use on the two Central Line 
motor-cars from which the locomotive was con- 
structed, with the addition of a number of special 
relays, main change over switch and a separate main 
circuit breaker to protect the generator. The 





cerned, very much greater mining depths could be 
reached. Dr. Haldane estimated’ some years ago 
that a depth of 12,000ft. would not be impracticable. 
It is interesting to note that men can stay for a few 
minutes in dry air with a temperature highér than 
that of boiling water, and that men can undoubtedly 
work in air with a dry bulb temperature of 120 dez. 
or 130 deg. or more, if the wet bulb temperature is 
dry enough. 

The whole question of dry mining is bound up with 
that of silicosis. During the last few years, with the 
greatly increased knowledge of the subject obtained 
by intense investigation, it has become more and 
more apparent that dry mining methods of dust con- 
trol may be more efficacious than wet methods. The 
present data indicate that such dry methods are more 
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original resistances have been regraded to provide 
good graduation at the two operating voltages. The 
additional equipment and the modifications to the 
existing equipment were made by the British 
Thomson-Houston Company. 

The following is a brief table of the leading 
particulars of the locomotive :— 


Length over buffers .. 57ft. Ofin. 
Maximum width ee Seer Sft. 2in. 
Maximum height over roof panels ... 9ft. 4gin. 
Wheel diameter... ies bake 36in. 


Tare in running order 62 tons 12 cwt. 








South African Engineering Notes 
(By our South African Correspondent) 


Carve Town, March. 


Deeper Mining Problems 
A point of wide interest in the address of 
Mr. W. Reid, the retiring President, at the annual 
meeting of the Association of Mine Managers of the 
Transvaal, held in the Chamber of Mines Buildings, 
Johannesburg, was his reference to the problems of 
deeper mining. 

‘* Large sums of money,” he said, *‘ have been spent 
by the industry on sinking ventilation shafts, so that 
a volume of air may be circulated underground, and 
also in refrigerating plant. But all this will only 
allow of mining operations under present*conditions 
of wet mining to the limit depth of about 9000ft. 
If dry mining were possible, operationscould be carried 
on to a depth of at least 12,000ft.—an additional 
3000ft. It will be agreed that this figure is most 
impressive, but I would not like you to think that I 
am advocating dry mining at this stage. But I 
would like to emphasise the necessity for an imme- 

iate investigation into the best means of reducing 
temperature, whether by refrigeration at the surface 
or underground, or by a combination of both methods ; 
the effect of increased volume of air; whether water 
can be reduced, or even if dry mining can be done 
without increasing the risk of silicosis. Such an 
investigation would take some years to reach a 
definite conclusion, and if it is not. begun soon it 
will be too late., 

“ As the Government controls mining operations by 
regulations, and as the mining industry is of such 
enormous value to the economic and national life of 
the Union, I contend that it is the duty of the Govern- 
ment to start such an investigation without delay.” 

It has been estimated that even with an air velocity 
of 200ft. a minute (which is as much as can be expected 
in stoping operations), a saturated or nearly saturated 
air temperature of 92 deg. is about the limit at which 
men can do full work. 

With dry mining, as far as air conditions are con- 





suitable for catching the tinest dust, which is almost 
certainly the most harmful. It is probable, indeed, 
that we are at the beginning of a revolutionary change 
in mining methods on the Witwatersrand, and that 
within the next few years dry mining will have 
replaced wet mining, and, that associated with that, 
dry mining will be the complete elimination of 
silicosis. 


Road Construction Problems 


Present-day traffic in Johannesburg is very 
different in character, volume, and speed from that 
of a few years ago. In consequence, not only has the 
effect on traffic on a road surface changed, but the 
nature of the surface characteristics is now a matter 
affecting the safety of all road users, and has thus 
become of primary importance. Bituminous surfaces 
are prone to become polished and slippery when wet. 
It has become increasingly clear that new forms of 
bituminous construction must be developed if this 
difficulty is to be overcome. Types of construction 
which, until comparatively recently were considered 
the best for heavy traffic, regardless of cost, and 
capable of lasting without attention for twenty or 
thirty years, became dangerously slippery in a year 
or two. There are several reasons why the solving 
of this problem is particularly difficult in Johannes- 
burg. The character of the local stone is in itself a 
major problem. The local stone is now too soft, and 
to purchase harder stone elsewhere would greatly 
increase the cost of road construction, and so restrict 
development. 

In addition to the problem of building roads with 
durable non-skid surfaces, there is even more pressing 
need for suitable ways of dealing with old roads which 
have already become polished. Formerly, such roads 
received a resurfacing coat, but the improvement 
effected was only temporary, the final condition 
becoming worse than before, owing to the accumula- 
tion of excess bitumen. During the past year it was 
sought to overcome the difficulty by first burning 
and removing the old bitumen before applying a new 
coat. This method gave improved results, but 
important improvements and economies have been 
developed. Where the conditions are favourable the 
old road surface is heated to the softening point of 
the bitumen and then scarified with rakes. The 
effect of this treatment is not only to roughen the 
surface, but so to harden the bitumen as to destroy 
the tendency for it to run together again. Roads so 
treated are expected to retein good characteristics 
for at least as long as that obtained by complete 
removal of old bitumen and resurfacing with new, at 
from a third to a quarter of the cost. The importance 
of this economy is to make possible the treatment of 
from three to four times the area of slippery surfaces 
with available funds. Another method which has 
recently been developed by this municipal depart- 





ment, and is giving excellent results, consists of 
heating the old surface to softening point and rolling 
in a single layer of fairly large, lightly precoated 
chippings. These lines of experiment and research are 
being followed, and ave likely to give very important 
results of general utility. 


New South African Industries 

Among South Africa’s new industries is the 
manufacture of a wide range of tins and containers 
to suit a large variety of products. They are being 
turned out in all shapes and sizes from polish tins to 
petrol drums in an up-to-date plant of large capacity 
which has recently been installed. One order just 
being executed is for containers each to hold sufficient 
soup for eight men, and some hundreds of thousands 


are being made; when filled with soup and 
hermetically closed they will constitute a food 
reserve for troops should an emergency arise. The 


assembly of bicycles from raw materials imported 
from Great Britain and the manufacture of carriers 
for delivery bicycles are already well-established 
industries. Whereas formerly practically all cycle 
fittings were imported, to-day the tubing for the 
frames of some types of delivery cycles is made on 
the Rand, and complete handlebars are also locally 
produced. The tyres and tubes are manufactured in 
South Africa. Another direction in which South 
African industry is going ahead is inthe manufacture of 
gloves, including ordinary leather gauntlets, fabric, 
canvas and military styles. 


Copper Belt of Northern Rhodesia 

In her struggle for the freedom of the world 
and the defeat of the German forces threatening the 
existence of the British Empire, England is aided by 
the possession by herself and the Dominions of vast 
quantities of minerals and metals indispensable in 
the production of the huge armaments and munitions 
which so great a conflict as faces the Empire requires. 
Of these minerals and metals, copper is one of the 
most important and this Northern Rhodesia is in a 
pcsition to supply in enormous quantities. As soon 
as war broke out between Great Britain and Germany 
the Colony was called upon to increase its production 
of copper and responded so promptly that in little 
over a year the monthly production of the mines of 
the copper belt had risen from about 20,000 tons to 
well over 30,000 tons and the output is still increasing. 

The potential capacity of the mines of the copper 
belt may be imagined when it is stated that the known 
reserves of the mines are estimated at about 
1,000,000,000 tons of copper ore, which, on the 
percentages of copper yielded by the ores now being 
worked, represents about 40,000,000 tons of copper. 
Besides these known reserves there are still large areas 
in the copper belt where it is known further large 
deposits exist, equal in grade to that being worked at 
present, which will be opened up in due course. 

These vast deposits are the principal mineral wealth 
of the territory, and are only being worked at three 
great mines at Nkana, Luanshya and Mufulira. These 
ore bodies were located in 1902, but it was not until 
1922 that their active development began. 

The establishment of the copper mining industry 
has resulted in intense European settlement in the 
copper belt, where a high standard of living and com- 
fortis obtainable. .Nkanais 40 miles from Ndolato which 
it is connetted by road and rail and is the site of the 
Nkana mine. It is at present the largest township 
in Northern Rhodesia and lately named Kitwe 
Township. The European population is about 3000. 
It has a very good hotel, numerous well-stocked 
shops, branches of both the Standard Bank of South 
Africa, Ltd., and Barclays Bank (D.C. and QO.), 
European and native hospitals, a mine club, modern 
cinema, electric light, a good water supply and 
facilities for all sports and games. The Nkana mine 
plant is evidence of the stupendous value of the copper 
resources which it works. The plant is capable of well 
over 100,000 tons of copper annually. The concen- 
trator plant was commenced in 1931 and the smelter 
in 1932. The mine has its own electrolytic refinery. 
The ore reserves available are estimated at over 
300,000,000 tons. 

Luanshya is the site of the Roan Antelope copper 
mine. It is 23 miles from Ndola and is connected by 
rail and road. The European population is nearly 
2000. There are three churches, a school, European 
and native hospitals, branches of both the Standard 
and Barclay’s banks, good shops, a large mine club, 
a@ modern cinema, sports grounds, golf course and a 
good hotel. Electric light and water are laid on to all 
parts. The Roan Antelope copper mine is the most 
southerly of the mines in the copper belt. It has about 
the same capacity as the Nkana mine. The ore 
reserves, at present being brought to the surface up 
the ‘‘ Beatty ” shaft, which has a haulage capacity 
of about 375,000 tons or ore per month, are not fully 
developed, but are almost certainly a3 great as those 
of the Nkana mine. Murfulira is 45 miles by road from 
Ndola, to which it is also connected by rail. It is the 
site of the Mufulira copper mine, the third and most 
recent of the great copper mines. The population is 
about 1000 Europeans. It has an hotel, European and 
native hospitals, many good stores, branches of both 
banks, a mine club and cinema. It has also an auto- 
matic telephone system, electric light and water 
supply. Mufulira mine is almost on the Belgian Congo 
border. Like the other two mines, its capacity is 
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The ore 


estimated at over 100,000 tons annually. 
reserves are certainly as great if not greater than 
those of the other two mines and have a copper content 


of about 4°4 per cent. The massive ore body is up 
to 100ft. thick. A smelter has recently been erected. 

Since the outbreak of war the production of copper 
at the Northern Rhodesian mines has increased from 
about 250,000 tons to about 370,000 tons annually 
and there is still a margin for increase before it would 
be necessary to increase the plants. 

In addition to the vutput of the Rhodesian mines, 
Great Britain has the output of copper from South- 
West Africa at its command and, much more 
important, the great production of the Belgian 
Congo mines, as a result of the Congo naving decided 
to stand with the British Empire in the struggle for 
freedom. It may be added that Northern Rhodesia 
and South-West Africa produce appreciable quantities 
of vanadium, which is so valuable as a constituent of 
special quality steels. Northern Rhodesia’s production 
fluctuates, but may be put at some 60 tons of vana- 
dium oxide per month. ~South-West Africa produces 
on an average about 375 tons per month of vanadium 
ore (V 2, C 5 per cent. approximately). 


New Oil from Old 


The regeneration of used lubricating oils is 
advised by the South African Research Institute, 
which, in a statement recently issued, says the 
majority of used oils from motor vehicles can be 
treated in such a manner that the product is in all 
respects as good as the original new oil. Such 
regeneration processes have been carried out overseas 
for a long time, but have only recently been employed 
in @ few centres in the Union. As the process is 
considered profitable in peacetime its significance at 
present will be readily appreciated, particularly in 
view of the fact that from one to two million gallons 
of used oil should be available here for such treatment. 

“Since the centres of population in the Union are 
comparatively small, it is necessary to have a number 
of comparatively small and cheap plants if undue 
transport costs on oil are to be avoided. With the 
above object in view the Fuel Research Institute has 
heen conducting experiments and has designed and 
tested a plant which gives very satisfactory results. 
The cost of this plant complete with three storage 
tanks is approximately £150. It can treat 80 gallons 
of used oil a day, giving about 72 gallons of regenerated 
oil. The cost of treatment, including labour, deprecia- 
tion, &c., is under Is. per gallon of regenerated oil. 


New Shark Oil Factory 


A new factory for the extraction of oil from 
the livers of sharks and other big fish is in course of 
erection. The erection of the factory is the result of 
research work done towards the end of last year by 
Mr. W. Taylor, of the Cape Town University. Mr. 
Taylor’s work showed that oil could be successfully 
and economically extracted from sharks’ livers. 
Grey sharks, which are harmless, are found in 


thousands at Gansbaai. 


Table Bay Harbour Record 


Table Bay harbour, recently handled the 
largest tonnage of shipping ever dealt with at the 
port in one day. Twenty ships docked on one day in 
January and their gross tonnage totalled 284,057 tons. 
The number of ships berthed in the harbour during 
January averaged twenty-one a day, while, in 
addition, the average daily number lying in the bay 
awaiting berths was eleven. 


3000-Ton Press for Iscor Works 


In order to be able to cope with work which 
the Pretoria Iron and Steel Works (Iscor) has been 
called upon to undertake now that supplies of steel 
work from overseas are practically cut off owing to 
the war and the inability to get ships to carry, further 
important additions to the plant of the works are to 
be made. The first press of its kind in the Union will 
enable heavy steel ingots to be forged for special 
products which Iscor plans to produce. The new shop 
to house the press is under construction; when com- 
pleted it will contain 800 tons of fabricated steel. 
The construction work is being carried out at speed 
and should be completed in the near future. 








FACILITATING THE DELIVERY oF BEaRINGs.—With a 
view to achieving maximum efficiency in ball and roller 
hearings production and meeting all demands made on 
them, British Timken, Ltd., and Fischer Bearings Com- 
pany, Ltd., have jointly issued an appeal to designers of 
any machinery in which anti-friction bearings are used to 
consult the technical department of either firm while 
designs are in the early stages. British Timken, it is stated, 
can give early delivery of certain sizes of tapered roller 
bearings, and Fischer Bearings is similarly situated as 
regards ball bearings. Ou the other hand, the delivery 
period for some classes of bearings of both types runs into 
many months, due to demands made without considera- 
tion of possible alternatives. Both firms state that their 
technical departments are considering every new design 
problem put to them from the point of view of achieving 


The prices quoted herein relate to bylk quantities. 
are delivered f.o.t. 


General Conditions 


= In spite of the intensified German attempts at 
blockade there is an adequate supply of iron and steel in 
this country to meet the ever-increasing demands of our 
expanding war efforts. There is no doubt that the Iron 
and Steel Control has satisfactorily adjusted its purchase 
policy to the changing conditions created by war develop- 
ments. The vigorous action taken last year, however, to 
ensure the uninterrupted arrival of iron ore, and 
placing of contracts for large tonnages of American steel 
to replace the loss of the Belgo-Luxembourg production, 
has enabled the necessary raw materials to arrive on a 
satisfactory scale. At the same time, the production of 
iron ore in the United Kingdom has been fostered. Pro- 
duction at the British works has not suffered to any appre- 
ciable degree from enemy air activity, and although steel 
masters, like others, are experienving some wartime labour 
difficulties, as their men are engaged on essential employ- 
ment, they are not being called on for other national 
service. The black-out measures have created problems for 
managements, which, however, will be much less acute 
with the advent of the extra hour of summer time. At 
the present time the British iron and steel industry, partly 
owing to the rationing of supplies to non-essential con- 
sumers and partly to the high rate of output plus the 
generous arrivals of scrap, pig iron and steel from overseas 
is definitely successful in meeting the war demand. In 
fact, in some branches, such as the light castings depart- 
ment, the mills could handle still larger tonnages. 
Naturally, a keen interest has been shown here in the strike 
in the American soft coal mining industry, which now 
appears to have been happily settled by President Roose- 
velt. This stoppage had resulted in the cessation of 
operations at some major American blast-furnaces and 
a sharp decline in the U.S.A. rate of production of steel. 
It is believed that shipments of steel across the Atlantic 
have been somewhat slower in recent months, but possibly 
this has been due to the desire to await increased American 
assistance to Britain in the Battle of the Atlantic. This 
assistance looks like coming forward very swiftly now. 


The Pig Iron Market 


There has been no fresh development of note in 
the pig iron market. The actual amount of fresh business 
which is being negotiated is on the quiet side, but the 
current output is passing smoothly to ¢onsumers. High- 
phosphoric foundry pig iron is in better demand, and it is 
obvious that the light castings foundries are slowly 
beginning to benefit from war contracts. The Midlands 
continues to supply the bulk of consumers’ requirements 
on the North-East Coast since the local output there has 
almost, if not entirely, ceased. On the whole, the supplies 
of pig iron throughout the country are adequate for all 
reasonable needs, and the domestic output is, of course, 
considerably assisted by imports. The demand from the 
engineering foundries, which are extremely busy on 
Government contracts, represents a substantial tonnage. 
The hematite supply position remains rather tight, but 
relief is being accorded by the distribution of imported 
material. The output of basic iron continues at a high 
level and the production of this grade is receiving every 
encouragement. It is not always realised what difficulties 
pig iron makers have had to face in this country since the 
German invasion of various countries. The loss to Britain 
of Swedish iron ore supplies deprived us of fully 2,000,000 
tons a year of good-grade ore, the replacement of which 
was no easy task. Much larger quantities of home- 
produced ore have had to be used to make pig iron, and 
this ore is for the most part much lower grade than that 
normally imported. Despite this, pig iron production has 
not only been fully maintained, but has tended, in fact, 
to rise. Even allowing perhaps for some increase in the 
quantities of scrap used, this has been due in the main to 
the adaptability of ironmasters to the very different raw 
materials they have received. 


The Midlands and South Wales 


Extreme activity continues to characterise the 
Midland iron and steel industry. The demand for pig 
iron is somewhat patchy, owing to the fact that the light 
castings trade is. still not fully employed on national work, 
and in consequence the demand for foundry pig iron is 
not as heavy as it might otherwise be. On the other hand, 
the heavy engineering foundries and other consumers 
employed on essential work are big users of special irons 
in the low-phosphorus and hematite section of the market. 
There is rather a shortage of these, but the Control is 
doing its best to eke out supplies by allotting imported 
pig iron to consumers. In addition, refined pig irons, 
which seem to be more easily obtainable, can be utilised, 
and the supply position is also assisted by the use of suit- 
able scrap. With the production of big castings for 
machine tools and shapes maintained at an extremely high 
level, the pressure on these descriptions of pig iron is not 
likely to ease in the immediate future. The Control is 
watching the hematite position with particular care, 
although supervision is exercised over the whole of the 
pig iron industry, and neither forge nor foundry grades 
can be obtained without a licence. The coke position is 
entirely satisfactory. The re-rolling plants have become 
busier recently, and some are booked up to the middle of 
the year. They are receiving good plies now of semis 
from both home and outside ps mang demand for bar 
iron has become quieter of late, though in one or two 
departments, including small nut and bolt iron, the demand 
is still in excess of supply. The demand for heavy struc- 
tural steel, though showing signs of improvement, is still 
much less than earlier in the war. On the other hand, the 
producers of light structural sections and plates are 
working under intense pressure. Tho sheet position is not 
quite so acute as it was, but the mills still have as much 
business on hand as they can conveniently deal with. In 





incorporation of @ suitable bearing which is already in 
production or for which suitable material is available. t 





Markets, Notes and News 


Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


amount of material available for ordinary civilian needs is 
much reduced. The call for heavy steel joists is rather 
slack, as in other parts of the country ; but finished steel 

enerally is in excellent demand. There is a big request 
for steel billets, and the home output is supplemented by 
imported American semis. There is a big potential demand 
for tin-plates, but the activity of the mills is kept in check 
by the reduced supply of steel semis allotted them. There 
is also heavy pressure for galvanised and other steel 
sheets, mainly for priority purposes. Locally produced 
hematite and basic pig iron are being rapidly absorbed, 
and output has to be augmented by consignments from 
other paits of the country. 


Copper and Tin 


The demand for copper continues at a very high 
level, and it is gratifying to learn that manufacturers busy 
on Government contracts are satisfied that supplies of 
raw copper have been forthcoming in full and without 
interruption. It is realised that there is comparatively 
little of this metal available for ordinary industrial 
purposes, although a certain amount is being released for 
export from time to time, mostly in the form of semi-finished 
or finished products. All branches of the consuming trades 
are busy, with brass rod manufacturers perhaps the most 
active. In America the Government has now ordered 
that as from June lst all consumers must file certified 
stock returns before fresh purchases of copper can be 

rmitted, and it is obvious that the authorities there 
intend to exercise the closest possible control to ensure 
that copper is made available for defente requirements 
and the supply of arms to Britain.... After becoming 
firmer at the end of last week, values in the tin market 
reacted downwards early this week, mainly owing to the 
failure of American consumers to follow the. latest rise. 
Eastern prices were advanced partly owing to increased 
war insurance rates from the Straits to New York ; but 
for the time being American consumers appear to have 
purchased sufficient to keep themselves well covered as 
regards tin supplies. The April statistics showed, accord- 
ing to Mr. W. H. Gartsen, a decrease of 1262 tons in the 
total supplies in sight, of which 848 tons was accounted 
for by a drop in the carry-over at European smelters and 
248 tons by the reduction in the carry-over. The monthly 
supplies in April were heavy at 16,705 tons, against 15,793 
tons in March, but deliveries were lower at 16,871 tons, 
compared with 18,849 tons the previous month, principally 
owing to a drop of over 2000 tons in the American 
deliveries. Even so, deliveries in the United States con- 
tinue ahead of actual consumption, and reserve stocks must 
be accumulating at a rapid rate. The International Tin 
Committee is to meet in London on May 15th to draft the 
new restriction agreement which will come into operation 
next January ; but it is rumoured that Japan is endeavour- 
ing to persuade Thailand to abandon restriction and sell 
all her output to Japan. 


Lead and Spelter 


Neither in lead nor in spelter has there been very 
much change in the general situation in this country in 
recent weeks. The demand for both metals is well main- 
tained; but it is more pronounced in the case of spelter. 
The cable and battery: makers are both busily employed, 
largely on Government work, although the former are still 
doing a certain amount of export trade. Lead pipe and 
sheet makers are only moderately busy owing to the stand- 
still in private building enterprise, and, generally speaking. 
there is a fair amount of lead available for ordinary indus- 
trial requirements in Great Britain. Spelter, on the other 
hand, is being utilised almost entirely for Government 

urposes, as the demand is at a high level, and supplies. 
although adequate, have to be .conserved. The United 
States continues to draw upon foreign supplies of lead to 
balance supply and demand, and a prominent member of 
the lead industry recently put the average imports at from 
10,000 tons to 15,000 tons a month. The spelter position 
in the United States seems even tighter than in this 
country, but thanks to the “‘ defence pool,” which is now 
in operation, essential requirements are being met, partly, 
no doubt, at the expense of industrial users. 


Non-ferrous Metal Prices 


The London Metal Exchange official statement 
for April indicates a slight decline in the average quota- 
tions of tin of £6 9s. for cash and £1 17s. 10d. for three 
months, compared with the March average. The settle-. 
ment average is £7 5s. below that for the previous month. 
The statement, which includes the official maximum prices 
for copper, lead, and spelter, is as follows :— 

Standard tin Cash (mean)... ... ... £269 19 1} 
Three months (mean) ... £266 12 6 
Settlement ... ... ... £269 19 0 
The following prices for copper, lead, and spelter are 
the maximum prices fixed by the Controller of Non-ferrous 
Metals :— 


2 a-&: 

Standard copper ... ... _— 
Electrolytic copper ... 62 0 0 delivered buyers’ premises 
Electrolytic wire bars ... 62 0 0 ‘a Pa ” 
Best selected copper ... 6010 0 " 
Lead, good soft pig ... 25 0 0 ” o - 

(foreign) (duty paid) 
Spelter, G.O.B. (foreign) 25 15 0 delivered buyers’ premises 

(duty paid) 








Macuinge Toot Expansion.—From exchanges received 
from the Dominions it would appear that considerable 
progress is being made in the production of machine tools 
within their own borders. Neither New South Wales nor 
Victoria, for example, has made new purchases of British 
machine tools for two or three years. Apart from some 





South Wales the iron and steel industry remains active in 
meeting the country’s essential requirements, and the 


special wheel lathes, Queensland also has had no occasion 
to buy from the home country for a long time. 
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Rail and Road 


For New Zeatanp.—The delivery has begun of the 
ten oil-ongined railears ordered by the New Zealand 
Government Railways from Vulcan Foundrys, Ltd., of 
Newton-le- Willows. 


FREE TRAVEL In Inp14.—It was recently revealed in 
the Indian Central islative Assembly that during the 
year ended March 31st, 1940, 3,479,710 passengers were 
de‘ected travelling without tickets on Class I railways. 
Of these, 1,775,539 paid excess fares and penalties on 
demand. Legal action was taken against 188,528 under 
sections of the Railways Act. 


AUSTRALIAN Ratiways.—Proposals, which are backed 
up by the military authorities, are afoot to construct a 
standard gauge line which would connect Broken Hill and 
Port Pirie in Australia." The scheme would facilitate the 
rapid movement of raw ma*‘erials, munitions, and troops, 
eliminate transhipment delays in Victoria, and shorten the 
distance between the eastern and western states by 
approximately 250 miles. 

Rattway GAUGE IN AmerRica.—An American railway 
magazine, controlled by a railway company, has recently 
published a statement that 99-4 per cent. of the American 
systems are now worked on the 4ft. 8}in. standard. Yet 
seventy years ago railways were opera‘ing in the United 
States on nineteen different gauges, ranging from 3ft. to 
6ft. Some 1400 miles are still of narrow gauges, chiefly 
3ft., while 113 miles of railway tracks are equipped with 
three rails to accommodate both narrow and standard 
equipment. The narrowest gauge is 2ft., on the 8-mile 
Monson Railroad and the 16-mile Bridgton and Harrison 
Railway, both in Maine. 

STREAMLINED LocomorTivEes.—Pointing out that the 
purpose of enclosing the boiler and other parts of a loco- 
motive in a streamlined casing is generally understood to be 
that of reducing the effects of wind resistance at high speeds 
and that there are arguments both in favour of and against 
the practice. our con‘emporary, the Railway Gazette 
directs attention to the folly of streamlining for engines 
which are never intended for other than the most modera‘e 

in passenger service. Yet there are instances of 
this practice in designs for overseas railways where the 
average speed on the level is less than 50 m.p.h. and the 
maximum in any circumstances 60 m.p.h. Streamlining 
of the locomotive has then little or no significance, in so 
far a3 its primary purpose is concerned, although it may 
have some value in creating public interest, especially 
where competition with other routes, including road 
services, is keen. . 


Air and Water 


THE GRAND CoULEE Dam.—After 7} years in the making 
the huge barrier on the Columbia River in the State of 
Washington, is nearly ready for service. The structure is 
gigantic in that it is the largest structure of concrete that 
has yet been made. The Grand Coulee dam will create 
an artificial lake, 151 miles long, which,will store 10,000,000 
acre-feet of water, to be used for power and to irrigate 
1,200,000 acres of land. 


WateER PowrErR REsourRcES oF Canapa.—The present 
recorded water power resources of the Dominion of Canada 
amount to a total of 20,347,400 H.P., under conditions of 
ordinary minimum flow, and 33,617,000 H.P. ordinarily 
available for six months of the year, which corresponds to 
a potential turbine installation of about 43,700,000 H.P. 
The total turbine installation, as at January Ist, 1941, 
was 8,584,438 H.P. It is thus apparent that a large 
proportion of the water power of Canada still awaits 
development. 

Harpour aT St. Joun, N.B.—Temporary additions 
to the harbour accommodation at St. John, N.B., are 
planned by the Government to meet wartime demands for 
loading facilities. The proposal is to build a structure, 
900ft. long and 60ft. wide, with a 30ft. draught (for ocean 
vessels) on the deep-water side, and a shallow draught of 
approximately 12ft. on the south side for the accommoda- 
tion of cargo lighters. Three railway tracks will be laid on 
the structure, which will be loca‘ed on the west side imme- 
diately north of the Rodney Wharf side of berth No. 4. 

A Wrxp Tunnet.—The Wright-Field Company, of 
Dayton, Ohio, is supplementing its present wind tunnels 
by a third, which will be capable of testing aeroplane 
models of approximately 15ft. span, simulating actual 
flying conditions and speeds of approximately 400 m.p.h. 
and at air pressures comparable to altitudes of from 3000ft. 
to 4000ft. Made of 700 tons of sheet and structural steel, 
the tunnel will be a closed tube of circular cross section, 
varying in diameter from » maximum of 45ft. to a minimum 
of 20ft. at the testing section. The total circuit length 
along the centre line of the tunnel will be 616ft. 


MaGNESIuM FoR ArRcrAFT.—Increasing aircraft con- 
sumption of magnesium alloys in America is due both to 
the growing use per aeroplane and to rising aircraft pro- 
duction. Although early in 1940 less than 1-2 per cent. 
by weight of the raw materials for a typical military aero- 
plane engine and 1 per cent. of the air frame and propeller 
were magnesium, there is every indication that these 
percentages are rising and will continue to do so. Engine’ 
nosepieces and crank cases, housings of many kinds, 
control columns, rudder pedals, doors, floors, seats, and 
countless other parts have been made from magnesium 
alloys. Sand castings are said to be the most common 
mode of use, with die castings a close second. Use of 
magnesium alloy sheet has been restricted by the difficulty 
of working it by standard shop practice, but is now 
increasing as methods for forming, riveting and welding 
are evolved. Most wrought products have been relatively 
non-stressed parts, but magnesium control surfaces, 





fuselages and wings are now being seriously studied. For 


Memoranda 


these applications new, high-strength alloys have been 
developed. The best magnesium alloys after heat treating 
and ageing are almost, if not quite, the equal of duralimin 
in tensile strength on a volume basis ; with a 37 per cent. 
lower density, the strength-weight ratio of the magnesium 
alloy is correspondingly higher. 

STRUCTURAL ENGINEERS TO BuiLp Suires.—The desira- 
bility of calling upon some of the larger structural steel 
engineers to go into the shipbuilding business is being 
canvassed by the U.S. Maritime Commission. Because of 
the present urgent need for tonnage, the Commission is 
supplementing its long-time programme of building high- 
type freighters with a plan for the construction of large 
numbers of small simplified ships. Arrangements have 
already been made with shipbuilders by the Commission, 
but it is desired to expand the programme by as much as 
600 ships. Because existing shipbuilders are already 
loaded up with work, it will probably be necessary to 
go to allied industries. 

Dryinc Dam CorE.—American practice favours the 
drying of sand, gravel and other material for dam core, and 
at the Mud Mountain dam in the White River canyon,’ 
near Tacoma, Wash., three 1000 H.P. oil burners have 
been installed to deal with the problem. Materials for the 
core, transported by train from a borrow pit 2 miles from 
the dam site, pass through three large drums and are 
heated until their moisture content is reduced to the proper 
optimum to assure proper compaction. The burners are 
estima‘ed to consume approximately 330 gallons of oil 
per hour each when operating at full capacity. A spray of 
atomised oil, 7in. in diameter, is continuously fed into the 
fire-box. Through the use of these burners it is estimated 
that the moisture content of the core material can be 
reduced to 10 per cent. 


THE SEARCH FoR BauxitEe.—The needs of the aeroplane 
industry for aluminium is reflected in the search for 
bauxite. Early in the year a contract was made for the 
purchase of 100,000 tons of Brazilian bauxite for delivery 
during 1941 between the Reynolds Metal Company, of 
America, and the Companhia Gerai de Minas. The pur- 
cha3e is to be increased to 180,000 tons by next year. 
The aluminium plant, which the purchasers are to erect, 
and for which project the Reconstruction Finance Corpora- 
tion has advanced 15,000,000 dollars, is expected to be 
completed in July. It will have an annual output capacity 
of 27,000 tons. Reports are current that the R.F.C. is 
prepared to finafice further exploitation of Brazilian 
bauxite deposits. Meantime, and to foster the develop- 
ment of the domestic aluminium industry, the Japanese 
Government proposes to provide bounties to manufac- 
turers of alumina during the five years 1940—44. 


Miscellanea 


A New Ptatine Process.—An American metallurgist 
claims to have succeeded in devising an indium-sulphate 
plating bath for the application of smooth, matte deposits 
of the metal, which, in view of a recent reduction in its 
market price to 15 dollars per ounce for the 99 per cent. 
metal, has attracted renewed attention to its use in electro- 
plating. 

Britis StanDarDs InstiITuTION.—-lu accordance with 
its by-laws, the British Standards Institution held its 
annual general meeting at the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, London, 
S.W.1, on Thursday, May 8th, at 12.15 p.m., with Sir 
Perey Ashley in the chair. The business of the 
meeting was to elect the General Council, to receive the 
accounts, and to appoint Auditors and fix their remunera- 
tion. On account of the war conditions the annual meeting 
was purely formal. 


ARGENTINE ELEvaTorS.—To meet potential demands 
for the handling of grain the Argentine Ministers of Finance 
and Agriculture are to be put in hand plans to expedite 
the construction of up-country elevators. It is proposed 
to synchronise the services of the up-country elevators 
with the stocks and capacity of the terminal elevators at 
Buenos Aires and other big centres, the number of which 
is to be increased. These country elevators will provide 
badly needed storage accommodation for the grain surpluses 
which are being accumulated in the country, and their 
construction will help to relieve unemployment. The 
number projected is about 250, and not less than 50 per 
cent. of the labour and materials employed must be 
Argentine. 

ExectricaL EquipMENT FoR MacuInE Toors.—The 
Controller of Machine Tools has appointed Mr. S. F. 
Steward as electrical adviser in charge of a branch of the 
Control to give advice and direction on all matters con- 
nected with electrical equipmen: of machine tools. The 
Branch’s chief responsibility is to ensure that no machine 
tool is idle through delay or difficulty with electrical 
equipment. If any such delay or difficulty is experienced 
or anticipated, the Department should be advised in time 
for appropriate action to be taken. All communications 
regarding electrical equipment for machine tools and 
electric welding equipment should be addressed to Ministry 
of Supply (Code V.A.), Machine Tool Control (MTC. 8), 
35, Old Queen Street, S.W.1. 


Etcxuine Meta SecTIons.—What is known as Jacquet’s 
method of electrolytic etching is known to metallurgists 
as possessing the advantage over mechanical polishing of 
avoiding a cold-worked surface layer, and polishing 
scratches. The process is rather slow, and two Belgian 
metallurgists, says the Iron and Coal Trades Review, have 
devised a method which accelerates the test. They 
recommend a modified procedure of etch-polishing in a 
solution of perchloric acid, and with ethyl alcohol denatured 
with ether. In this, the metal sample, after polishing 
with No. 2 to 0 emery cloth, is inserted as anode in a 
circuit of at least 110 volts. A polished section of steel 
can be obtained by this method in under two minutes, 





while aluminium and its alloys require only three minutes. 
A final etch is recommended after electrolysis for high- 
alloy steels, particularly stainless and rustless steels. 


NEWFOUNDLAND CHROME.—A chromite deposit on Fox 
Island has been found by two prospectors employed by 
the Newfoundland Government. The discovery was made 
on the side of a hill 15 miles from the coast. In one place 
loose high-grade chromite boulders are reported to cover 
about 300ft. along the side and 100ft. down the slope of 
the hill. 


Reciaimep Trin.—-A bulletin regarding the purity of 
reclaimed tin produced commercially in the United States 
of America by electrolytic methods has disclosed a signifi- 
cant fact. Three analyses made separa‘ely and at different 
works gave over 99-9 per cent. purity. The chief source of 
reclaimed tin is clean tin-plate scrap from the can factories. 
The annual production of pig tin at detinning plants in 
the United States is 2000 to 2500 tons. 


A New UsE ror Piywoop.—The U.S.A. Government, 
having decided to increase the forces in the Panama 
Canal zone, has had to adopt mass production methods and 
apply them to building activities. Concrete forms are 
made of plywood in stock sizes, a:sembled and numbered, 
and moved from building to building as fast as the concrete 
has set. Carpenters string the roof rafters and move on 
to the following unit. Roofers then apply tar and prepare 
the way for the roof tile workmen. By the time the tile 
is being laid the interior walls and inside partitions are 
rising into place and plasterers are smoothing on the 
interior finishes. A coat of paint is applied, plumbing and 
electrical fixtures installed, and sewage, water, electricity 
and telephone connections made with the street mains 
while work begins on roads, walks, drainage and grading. 

StrockHoLM SewaceE DisposaL PLant.—A large modern 
sewage disposal plant, which has been under construction 
for four years, has recently been completed in Stockholm. 
The plant is situated on the southern outskirts of the town 
where 90,000 cubic metres of granite have been blasted 
away to provide space for it. It can deal with about 
140,000 cubic metres of sewage per day, the present 
requirements of the town (500,000 inhabitants), but can 
be easily extended. The sewage first passes through sand 
catchers and crushers, which remove the coarsest 
impurities. It then flows into tanks where all fat is 
removed, and thereafter into four large settling tunnels, 
each 60 m. long, in which there are scrapers for removing 
all the sludge. The water is then further purified and 
treated with chloride of lime before it is allowed to pass 
out through the discharge tunnel. The sludge is trans- 
ferred to digestion tanks on the top of the hill, where it 
gradually produces methane gas, which is to be used partly 
for driving the city’s buses and partly for driving the 
works own power plant. What remains after this decay- 
ing process is to be used as a fertiliser. The pumps and 
other machinery are operated by remote control from 
central stations, and only two men will be necessary for 
the operation of the whole works. A very completely 
equipped laboratory is attached to the works. To start 
with, the principal researches will be connected with the 
methane gas, but experiments will also be made with the 
production of fertilisers and of fat on a large scale. 


Personal and Business 


Mr. TxHomas Mott has been appointed deputy chairman 
of the Grand Union Canal Company. 

Mr. H. R. Herworts, M. Inst. C.E., has been elected 
President of the Institution of Highway Engineers. 

Mr. Wii11aM Percrivat has been appointed Deput) 
Controller of Ship Construction and Repair in the Canadian 
Department of Munitions and Supply. 

THE London, Midland and Scottish Railway announces 
that Mr. F. A. Lemon, works superintendent at Crewe, is 
re:iring, and that he will be sucveeded by Mr. R. C. Bond. 

Broapway ENGINEERING Company, Ltd., informs us 
that Mr. G. W. Hamblin, general manager, has joined the 
board of directors. Mr. H. G. Hirons has been appointed 
general works manager, and Mr. C. Oldfield will manage 
the Stanmore Works. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the t1mE and 
PLACE at which the-meeting ts to be held should be clearly stated. 





Institution of Automobile Engineers 
Saturday, May 10th.—Lonpon Grapvates: 12, Hobart Place, 
S.W.1. ‘Gear Tooth Profiles,” J. F. Norwood. 3 p.m. 
Tuesday, May 27th.—12, Hobart Place, 8.W.1. “*‘ Automobile 
Research,” W. A. Tookey and E. Giffen. 6.30 p.m. 
Institution of Chemical Engineers 
Tuesday, May 13th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘* Economical Raising of Steam in 
Small and Medium-size Boiler Plants,” G. W. Himus. 
2.30 p.m. 
Institution of Electrical Engineers 
Monday, May 12th.—S. Mypvanp CENTRE: Watt Memorial 
Institute, Great Charles Street, Birmingham. ‘‘ Electric 
Traction,” C. E. Fairburn. 6 p.m. 
Institution of Engineers-in-Charge 
‘0-day, May 9th.—Holborn Restaurant, High Holborn, W.C. 1. 
Annual dinner. 5 for 5.30 p.m. 
Royal Society of Arts 
Tuesday, May 13th.—Inst. of Electrical Engineers, Savoy Place. 
Victoria Embankment, W.C.2. ‘‘ Research in Canada,’ 
Lieut.-General A. G. L. McNaughton. 2.30 p.m. 
Wednesday, May 2l\st.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Fire Prevention 
Under War Conditions,” Lieut.-Colonel Guy Symonds. 
2.30 p.m. 





